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ABSTRACT
Evolutionary humanism is a philosophical framev/ork
that describes the human phenomenon, its origin, develop-

mental trends and finality.

It is a synthesis of theories

of evolution and humanistic philosophies.

The scientific

component of the synthesis is based on the biological
theories of evolution as presented in the works of early

evolutionists such as Darwin and Wallace,

The philosophic

component is based on the ideas of nineteenth century
idealist philosophers such as Feuerbach, Marx, Nietzsche
and Comte,

The contributions of Bergson and Corate are

presented as a bridge between science and philosophy.
Finally, the modern synthesis of evolutionary humanism is

based on the contributions of such modern ’evolutionists
as Teilhard de Chardin and Julian Huxley,

vi

Evolutionary humanism

viev/s

man as a product of

evolution, consequently, all aspects connected with the

psychic and psychosocial phenomena are also viewed as

evolutionary products.

Language, science, technology,

religion, culture, institutions and modes of psychosocial

organization are all evolutionary phenomena.

Accordingly,

the thrust of human evolution progresses on the psychic
and psychosocial levels.

Human progress aims at the

actualization of human potential on the individual and
collective level to achieve qualitative advances in life
and to affect global survival.

Since intelligence and

knowledge are new dimensions in evolution, man should

consciously conceive of his own finality, plan it, and
actualize it.

Education is viewed as a prime mechanism

of psychosocial evolution because through education human

potential is developed and cultures are transmitted and
transformed.

This perspective has, therefore, implications

for many dimensions of education.
The evolutionary humanistic perspective helps

define the field of international education and its

philosophical foundation.

The goals of global survival

and qualitative advances in life require a large-scale

educational effort,

The formal and tne non- formal

processes of education can play a significant role in

developing hum*an and material resources and in raiding
consciousness about the essential global problems of
V ii

population, resource management, ecology and v/orld peace.

Education can also enhance cross-cultural understanding
and communication to affect world peace and survival

through the universalization of man.

Evolutionary humanism has many implications for
the formal processes of schooling.

The school as an

institution is viewed as an evolutionary phenomenon.

A

theoretical model of the school is then presented in order
to analyze schools,

determinants.

their educational processes, and their

The results of this analysis will enable

educators to transform the school in order to achieve

evolutionary humanistic goals.

A general theory of

education as ontogenic recapitulation of philogenic

development is then presented to facilitate the conceptual
zation of education in an evolutionary perspective.

Science and science education are used to

illustrate the theory of education as recapitulation.
Guidelines for science education are defined by first

exploring the role of science in cultural development
and then by exploring the educational potential of

science in the development of the individual.

In a

similar fashion, other curricular dimensions of education
can be explored.
This ’study demonstrates the relevance of evolu-

tionary humanism as a philosophical and sociological

viii

foundation of education.

The theoretical model of

education- facilitates the organization of
knowledge in
the field and enables the educator to plan
education in

order to achieve educational goals that are
compatible
v/ith the

finalities of human evolution.
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CHAPTER

I

EDUCATION IN AN EVOLUTIONARY
H UTAr; IS T I C PERSPECTIVE

Education is deeply rooted in culture and is
vital for its transmission and evolution.

Educational

viev/points, philosophies, and approaches reflect

cultural assumptions and are based on an implicit or
explicit view of man, a cosmology'’, and a value structure
that reflects cultural choices and preferences.

Our

view of man, therefore, shapes our view of education.
This study explores the development of a modern

world viev7 known as evolutionary humanism and discusses
its iaiplioations to education.

The ideas of evolutionary

humanism are presented as a philosophic and sociologic
foundation of education.

Education is viewed as an

evolutionary phenomenon and accordingly a theory of education is formulated on the basis of evolutionary humanistic
thought.

Evolutionary humanism is chosen in particular

because it is a philosophy that attempts to relate human

purpose to survival and quality of life.

Classical World View
Man, since the emergence of reflective con-

sciousness, has been trying to comprehend the phenomenon

2

01 his

oyJ.S’tence and "bhe olements ox

his experience,

Different cultures produced different world views and
j

n terpre ba bions

,

The early

ray

bho logical interT^retations

and religious writings such as the Epic of Gilgamesh,
the Bible,

the Qur’an and the Upanishads are diverse and

sometimes conflicting examxoles of attempts to describe
man,

the relationship of the individual to the group,

moral issues and cod

js

6

the finality of being.

of behavior, the origin of man and

Various world views in their own

cultural setting were based on observation and insiglit
that led to different beliefs and molded different

patterns of behavior and social realities.

Cosmologies

and values were developed in response to the needs of

social organization.

They evolved in a process of

cultural transformation in response to new conditions and
as a result of interaction between cultures.

The most predominant v/orld view of V/estern

cultures was shaped by the Judeo-Christian tradition, the
influence of Islam and the precepts of the Greco-Roman
cultures.

This world viev/ was theocentric.

The God

figure played a crucial role in creation and in shaping
*1

human destiny,
v/ere all

'"

Human nature, essence, origin and finality

conceived in harmony with the theocentric

viev/.

^The account of Genesis in the Bible is a clear
statement of this theocentric viev/.

3

Man was considered as created by God with a duality of an
iramortal soul and a mortal body,^

His preoccupation with

salvation and life after death defined human purpose and
moral code of ethics according to the specifications of
the divine commandments.

Everything in creation including

human institutions was viewed as fitting harmoniously
in the scheme of God’s creation.

4

In harmony with the

theocentric view and the notions of creation, man's view
of the universe was geocentric.^

The earth

v/as

viewed

as the center of the universe and man as the ultimate in

Many elements of this world view still

God's creation.
ha.ve a

significant impact on contemporary culture.
The Transformation

The transformation of this world view began

during the age of enlightenment.

The geocentric view of

^Thomas Acquinas, Sum.ma Theologic a, Britannica Great
This~work is a statement that^
Books, Chicago, 1952.
integrates Judeo-Christian thought with the Greek philosophy
and presents a comprehensive theocentric view.
'

^Dante's D ivine Come dy is an extensive analysis of
human nature and ethics in the context of a tneocentric
Britannica Great Books, Chicago, 1952.
world vievg

^Milton in Pa radise Lost explores with noetic splendor
Britannica Great Books, 1952.
God's scheme in crc3.tion.
^Ptolomy, The Almar;est
Chicago, 1952.

,

Britannica Great Books,

4

the universe, for instance, was discarded in
favor of the

Copernican heliocentric view and consequently the
traditional belief in the supremacy of man was challenged.
The powers of absolute monarchies and the church declined.

The belief in absolute knowledge and absolute faith gave

way to discovery and reason,

A new cosmology was

elaborately formulated axound the findings and theories
of the physical sciences.

Newtonian physics, for example,

successfully discovered the laws that described T>hysical
phenomena.

It explained physical events on the earth and

the behavior of the planetary system without recourse to

any metaphysical interpretation.

The scientific approach

that proved so successful in astronomy and physics

proved equally successful in chemistry, biology and
geology.

It was even extended beyond the realm of the

physical sciences to such fields as psychology and
anthropology.

Science provided naturalistic interpreta-

tions and broke away from the old tradition of philosophy

that relied exclusively on speculations and reasoning.

Science relied primarily on observation, accurate measurement and experimentation.

It provided the elements for

a new cosmology which is still undergoing formulation and

refinement.

Philosophy could not indefinitely disregard

the findings and formulations of the science.

The pio-

neering efforts of such philosophers and scientists such
as Jules Poincarre, Heinrich Hertz and Ernst Mach,

inte-

5

grated science with philosophy/

The findings and theories

of the physical sciences became the
foundation of new

naturalistic philosophies,

umpact of Evolutionary Viewpoint
No theory had a more profound effect on

cnanging man’s conception of himself and his origin than
the theory of evolution, proposed by Charles Darwin
and

Alfred Russell Wallace,'^

The theory had even a stronger

impact on the contemporary thought of the nineteenth

century than the Copernican theory did four centuries
earlier.

Like the Copernican thaory, the theory of

evolution initiated a revision of Western cosmology and
was equally disturbing to theology.

It was adopted as

one of the essential foundations of the life sciences,
and its implications permeated anthropology and psychology.

The theory had irreversible impacts on man’s view of

himself and of life as a whole, and it seemed unlikely
that any thinker attempting to formulate a modern world

view could afford to disregard it,

Eminent philosophers

such as Henri Bergson and Julian Huxley structured a whole

philosophy around the implications of the theory,®

^J,

D.

When

Bernal, S cien ce in History Vol. 3» The Natural
NI.I.T, Press, Cambridge, 19^9.

Sciences in our Times

,

.

7

Charles Da.rwin, The Ori^jji pf the S peci es P. F.
Collier & Son, New York, 1937. The Descent of Man Benton
Publishers, Chicago, 1952.
,

,

®Sir Julian Huxley,
and Brothers, '61).

(The Humanis t Frame) (N, Y., Harper

6

it was coupled with the humanistic thought of the nine-

teenth century it led to the formulation of a modern

world view' knov/n as Evolutionary Humanism,

The movement

of Evolutionary Humanism includes such distinguished

thinkers as Henri Bergson, Julian Huxley, Carl Jung,

Teilhard de Chardin, Loren Eisley, and Jean Piaget among
others

Evolutionary Humanism as Idea Base
The term ’’Evolutionary Humanism" was coined by

Sir Julian Huxley and refers to the idea system of a group
of thinkers who have formula.ted a world view around the

concepts of evolution.

phenomenon

v;ith

They view life as an evolving

man as one of its major thrusts.

They

see evolution not only in the organic processes but in
the psychic, the psychosocial and the cultural processes
as well.

Religion, art, idea systems, ethics and various

other aspects of culture are viewed as evolving phenomena,.
The theory of biologic evolution is only the starting
point.
In describing this idea system. Sir Julian

Huxley wrote*
This new idea system,,,! shall simply
call Humanism because it can only be
based on our understanding of man and
his relations v^^ith the rest of his
It must be focused on
environment.
man as an organism, though one with
It must be
unique properties.
organized around the facts and ideas of

7

evolution, taking account of the
discovery that raan is part of a comX^rehensive evolutionary process
and cannot avoid playing a decisive
role in it.

Evolutionary humanism is an integrated system of
ideas and related values,

Kuxley described such values

as unitary instead of dualistic, affirming the unity

of body and soul; universal instead of pluralistic,

affirming the continuity of man with the rest of the
universe; naturalistic instead of supernaturalistic

affirming the unity of the spiritual and the material;
and global instead of divisive, affirming the unity of
manlcind

The ideas of evolutionary humanism have their

roots in two major movements of the nineteenth century.
The ideas of organic evolution provided a scientific

base while the ideas of the humanistic atheistic philoso-

phers such as Ludwag Feuerbach, Friedrich Nietzsche, and

Auguste Compte provided a philosophic and value base.^^
rienri Bergson,

one of the first modern philosophers

who attempted to formulate a philosophy based on the

findings of science, presented in his works and in

particular in Creative Evolution

°

Ibid

.

,

p.

,

the first serious

14.

P.

^^For a comprehensive discussion of the movement of
nineteenth century humanistic atheism, see d, de Lubac,
The Drama of Atheisti c Human is m, lueridan Book, The World
Publishing Company, Cleveland and New York, I 963
.

8

discussion of the philosophic implications of evolutionary
theories

12

The most comprehensive work on this subject,

however, is Teilhard de Chardin’s Fhenomonon

pj; ^lan^^

in which he incorporated many of the ideas and findings
of stellar and planetary evolution, findings in biochemistry
on the origins of life, and findings of palaentology and

archeology of his time.
The significance of this work lies in the

synthesis of the wide range of areas that it integrates
3s v;ell as in the insightful and prophetic thought of the

author.

In a sense, this v/ork is a basic statement of

the ideos of evolutionary humanism.

Julian Huxley further developed many ideas
of this movement and

'was

thinking by his contacts
The Humanist Frame

,

strongly influenced in his
v;ith

Teilhard de Chardin,

rluxley j)resented

a

In

collection of

essays v/ritten by prominent scientists and philosophers on
the wide implications of an evolutionary perspective in
*1

various f.ields,“

He accepted Teilha.i-d’s major thesis

but differed from him in some of his interpretations.
Vtaereas Teilhard de Chardin,

a Jesuit priest,

Henri Bergson, Creative Evolution
Company, New York, 1911.

,

presented a

Heni-y Holt and

^^Teilhard de Chardin, The Phenomenon of
Torchbooks, Nev/ York, 19^5.

lYan ,

^‘^Julian Huxley, The Humanist Frame

cit.

,

op,

Harper

,

passim.

9

theistic synthesis, Bergson and Huxley i^resented more
of
an agnostic point of viev/ in the tradition of nineteenth

century atheistic humanism.

The theme of the finality,

for example, vfnich is an important issue in evolutionary
humanism, is treated differently by Teilhard than by

Huxley and Bergson.
The evolutionary humanists view culture as an

evolutionary phenomenon and as a continuation of organic
evolution.

The thrust of human evolution in their view

has become less significant on the biologic level and

acquired greater significance on the psychologic and

psychosocial levels.

The emergence of human consciousness,

a coiisequence of rapid evolution of the brain, started

the development of culture, as a new mechanism of adaption.

Human consciousness is a unique evolutionary event becaus-e
it enabled man to understand his own nature, origin and

the processes of evolution.

This understanding enables

him to take an active role in evolution by designing the
ecology'’

of his environment and by directing and shaping

psychosocial evolution and the transformation of his own
culture,

Kan is able, therefore, to conceive of his

ov/n

potential, define it and plan towards its actualization.

Teilhard de Chardin sees great significance in the fact
that man, a product of evolution, is capable of under-

standing evolution and take an active role in it.

Kan

according to him is evolution that has become conscious of

10

itself,

lie,

therefore, sees man as the spearhead of

evolution that is guiding evolution towards further inten-

sification of the human psyche.

Mankind

«

according to

him, will progress towards higher levels of social and

psychosocial organization,

V/ith av/areness of its

own

evolution, mankind will converge towards a shared destiny
v/hlch Teilhard refers to as the omega point or the point

of ultimate convergence of evolution.

He conceives of it

in metciphysical terms as the finality of evolution.

The evolutionary humanistic viewpoint can he

summed up in

man’s

view of him.self as a product of

evolution, that culture is a evolutionary phenomenon,
and that man has to actualize himself by understanding and

directing his evolution and by defining his own finality.
Evolutionary Humanism as a Philosophic and Sociologic
Eoundation of Education
This view as a statement of an emergent cosmology
has many implications for education.

Education is the

most general mechanism for learning and for the trans-

mission and transformation of culture.
the mechanism of psychosocial evolution.

humanism

a.s

a.

It is,

therefore,

Evolutionary

wholistic view of man should, therefore, be

incorporated as a cornerstone in the philosophic and

^^Teilhard de Chardin, The Phenomenon of Man
passim.

,

op.

cit,

,

11

c*ociologic foundations of oducafcion.

Based on this view

of psychosocial evolution, models of education can be

developed.

Evolutionary humanistic goals of education

can be chosen to achieve goals of psychosocial evolution.

Evolutionary humanism has implications for the curricula,
pedagogies and methods of instruction as well.
This study presents the cosmology'’ of evolutionary

humanism and explores its implications for education.
A synthesis of education and evolutionary humanism
is formulated by exploring the function of education on a

global level and its psychosocial role in particular

cultural or community settings.
Global Rol e for Education
The global view of evolutionai'y humanism

implies a global role for education which is here referred
to as International Education.

This study explores the

dimensions of International Education and bases them on
the evolutionary humanistic philosophy.

The evolutionary

liumanistic goals of development of human potential and

of psychosocial evolution are achieved by the processes
of formal schooling and by the mechanisms of non-formal

education which occurs in many contexts outside the

context of the school.

12

A

'

1‘^Qorv of

Education

The evolutionary humanistic implications for

formal processes axe then explored.

An evolutionary

theory of formal education as an ontogenic recapitulation
of a cultural philogeny is formulated and applied to an

analytic model of the school.

Here again the goals and

processes of formal education are related to evolutionary

humanistic goals.

Anolication in the Area of Science
To illustrate further the implications of

evolutionary humanism to specific subject matters of
education,

I

have chosen the area of science education

with particular stress on the teaching of physics.
Science was chosen in particular because it has had a
critical effect on shaping modern culture and modern
cosmology and is likely to shape man's future.

The

evolutionary chai'acter of science and the teaching of
science in its social and cultural setting are explored.
A global perspective requires a closer look at the

x'ole

of science in psychosocial evolution of man and particu-

larly in the development of the Third V/orld countries,
Suirvival of man and the quality of life depends

bo

a

great degree on man's shaping of his environment and on
his intelligent use of his resources.

Science is likely

13
to play a leading role in this effort.

The implications of

evolutionary humanism to other aspects of formal

education such as social studies or the expressive
arts
can be explored in a similar fashion.
The ideas

presented in this study develop
tionary numanism and education.

a

synthesis of evoluThese ideas will

provide educa.tors and educa.tional planners with

a,

perspective and an idea base that shape their world view
and clarify their choices of educational goals.

The

tneoreti.cal framework t}iat is developed in this study

hopefully will facilitate the organization of knowledge
in the field of education for both the educator and the

researcher

14

DIAGB.M1 1.1

SCHEMATIC PRESENTATION OF THESIS

INTRODUCTION
(General description of the study, rationale
and significance)
Chapter 1
PH ENOMENON

.

.

.

COSMOLOGY OF EVOLUTIONARY

HUIvlANISM

(Presentation of the cosmology of evolutionary
humanism as a synthesis of scientific thought
and idealist humanism)
Chapters 2 and 3
•

.

.

e dhcation

IMPLICATIONS OF EVOLUTIONARY HUMA-NISM TO INTERNATIONAL
EDUCATIO N
(Evolutionary humanism is discussed as a philosophic
foundation for international education) Chapter 4

•

.

Aii

EVOLUTIONARY HUMANISTIC VIEW OF FORMAL EDUCATION

'

(A theory of education is developed on the basis
of evolutionary humanism and applied to a conceptual

model of schools)
.

.

Chapter

5

SCIENCE AND SCIENCE EDUCATION* GENERAL EVOLUTIONARY
HUMAN ISTI C CONSIDERATIONS
(Implications of evolutionary humanism to science
education with particular stress on physics.
This illu.strates the relevance of evolutionary
humanism to particular subject matter of education.)
Chapter 6
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The following Diagrams 2.1 and 2.2 are presented
to lacilitate the analysis of the ideas of evolutionary

humanism as discussed in Chapters

2

and

3.

Chapter

2

concentrates on the background development of evolutionary
humanism.

In the introductory part, the major component

of V/estern cosmology up to the age of enlightenment are

presented v/ith discussion of the major findings that
forced the trejis format ion of the old cosmology.

The

development of the organic theory of evolution is presented
as a crucial finding that changed man's conception of his

origin and essence.

In parallel to the ideas of evolution,

the movement of the nineteenth century atheistic humanism
is presented because it raised philosophic questions about

the old cosmology and highlighted a new trend of thought.
In the last part of the chapter, the contribu-

tion of Bergson and Comte are discussed as a bridge

between philosophy and science.
Chapter 3 concentrates on the contribution of

Teilhard and Huxley as a modern statement of evolutionary

humanism that synthesizes the philosophic and the
scientific trends discussed in Chapter

2.
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CHAPTER

II

THE FOUNDATIONS OF EVOLUTIONARY HUMNISM

Evolutionary Humanism as a Synthesis
The world viev/ of Evolutionary Humanism is the

product of two major trends in Western thought? a
scientific trend that attempted to understand the nature
and origin of living phenomena including man, and a

philosophic trend that questioned the premises of V/estern

cosmology and formulated a

nev/

agnostic outlook that is

man-centered as opposed to the traditional God-centered
view.

In this view man is no longer considered an element

in the schemes of God; he is the focal point of his own

existence, attempting to understand his place in the

universe and his role in the shaping of society.

He has’

to define his destiny and base his choices solely on his

own experience.
The world view that resulted from the combination
of these

tv/o

trends contrasted strongly with the traditional

world view that Western culture developed.

The philosophic

and scientific traditions of the West produced a cosmology

that radically revised and reformulated the cosmology of
the culture out of which they emerged.

The new cosmology

is a new phase in man's outlook on the world and himself

that is likely to dominate Western thought for a long time.
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Fre- evolutionary Notions

A)

Gosmolofrv

.

,

Prior to the emergence of an evolutionary point
of view, the cosmology of the West was based on the premises
of the Judeo-Christian tradition and the Greco-Roman

culture.

The ideas of Greek natural science, astronomy

and philosophy were accepted until pioneer scientists

such as Copernicus, Galileo, Kepler and Newton challenged
them.

Many elements in this cosmology were based on the

biblical account of creation in which God was the central
figure, the creator, the prime mover

-

as the Greek

philosophers considered Him, the father figure, the
"beginning" and the "end".

In this view, the cosmos

v/as

created by God with the earth as its center and man as the

ultimate among all creatures.

The Ptolomeic viev/ of

astronomy, based on the Greek view of the world, was

accepted by the majority of thinkers until the sixteenth
century.

According to Ptolomeic astronomy, the earth was

the center of the universe. 1 The heavenly bodies such as
the moon, sun, planets and stars revolved around it.
v/as

Space

considered finite, extending only to the outermost

limits of our system, and time was finite too, extending

from the beginning of creation to the "end of the v/orld".

^Claudius, Ptolemy. The Almages b William Benton
Encyclopedia Britannica, Inc., Chicago, 1952, p. 9-12.
.
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and God

.

Greek cosmology was often integrated with the

Christian theologic view of man and Diety.
Christian view,

m.an

In the

was created by God v/ith a duality of

an immortal soul and a mortal body.

He was, therefore,

considered as special in creation and had a different
nature from the other creatures.

Man's life and his codes

of ethics, however, were dominated in the Christian view
by his sense of original sin and by his desire for

Life on earth was no goal in itself.

salvation.

a mere preparation for the after life.
C

)

,

Species

It

v/as

2

.

The Christian view of the nature of man harmonized

with the Greek notions of science.

The Greek sciences

developed an organized view of all creatures.
arranged them along a scale of beings.
v;as

They

The chain of beings

static in that it had not changed since creation.

Species were unchangeabl.e

.

no old ones could disappear.

No nev/ species could emerge and

The plants were at the bottom

including
of the scale followed by various forms of animals

mammals, with the apes at the top.

Man was placed above

apart
the other creatures and considered different and

from them.

Since man did not share the same nature with

kingdom.
other animals, he did not belong to the animal

Benton,
^Thomas Acquinas, Summa Theologi ca:> V/illiam
Chicago, 1952, p. 171.
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His intelligence and irrmortal soul set him
above all other

forms of life.
The Greeks saw the prevading order in the
universe,
the laws of physical reality and the scale of beings
as

proof of design by an intelligent creator.

The Greek

cosmology was formulated with such consistency that it
was accepted for over two thousand years,

Transformation of Classical Views
Developments in the natural sciences forced this

cosmology to crumble.

The Copernican heliocentric system

replaced the Greek geocentric view.

Galileo's probe in

space with the newly invented telescope extended space

beyond the limits of the geocentric system.

Furthermore,

Johannes Kepler discovered the laws that describe the

movement of the planets around the sun in support of the

Copernican theory.

Finally, Nev/ton discovered the laws of

mechanics and gravitation.

This provided a naturalistic

explanation for the motion of the planetary system which
made the argument of the prime mover as superfluous and
unnecessary.

These developments in astronomy resulted

in a reassessment of the Ptolemic view and serious

reexamination of the premises of Greek natural science,

^For a more comprehensive discussion of the Greek
contribution to science, see J. D, Bernal, Science in
History Vol. 1, I-h I. T. Press, Cambridge, 1971.
.
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The collapse of Ptolomeic astronomy
had signifi-

cant repercussions and shook the foundations
of Western
cosmology.
If the earth was no longer the center
of the
universe, it was reasoned, then maybe man was
not the
ultim^ate creature.

Many precepts that

granted were being questioned.

v/ere

taken for

The authority of the church,

absolute monarchy, traditional ethics, nature,
God and man
did not escape such questioning.
There were other major developments in the two

centuries following the Copernican revolution in the

sixteenth century that forced a revision of the remaining
elements of the old cosmology.

The emergence of an evolu-

tionary trend of thought challenged the ideas of creation
and the scale of beings, and the movement of nineteenth

century atheistic humanism challenged the spiritual foundations of this cosmology.
The Emergence of an Evolutionary Viewpoint
The theory of evolution, the most important

discovery of the nineteenth century, was not so much the
product of one man as it was the product of many naturalists who adopted some kind of evolutionary viewpoint.

Evidence that supported an evolutionary point of view was
found in many fields.

Fossils of extinct species found in

geologic research indicated that new species might emerge
and old ones disappear.

Studies in comparative anatomy

shov/ed a graduation in the skeletal development of fossils

23

found at different geological strata that were associated

with different geologic periods.

This gradation indicated

that species are not stable but change in time.

Finally,

contrary to the prevailing view that the earth was only a
few thousand years old, studies in geology and physics
shov/ed that it v;as at least several million years old,

enough for evolution to occur.

4

Loren Sisley, in his

long
v/ork,

c

Darwin

'

s

Centur y.

gives an insightful and comprehensive

analysis of the development of the ideas that pointed to
and led to the simultaneous formulation of the theory of

evolution by Darvdn and Wallace.

According to Eisley,

several thinkers and scientists such as Benoit de Maillet,
Comte de Buffon, Eramus Darwin, and Lamark had come close
to adopting an evolutionary point of

viev^/

before the theory

of evolution was proposed and influenced the evolutionary

thought of Charles Darwin (1809-1882).

The British

naturalist was the first to formulate in a single
synthesis the accumulated observations of biology, geology,

comparative anatomy, and animal husbandry.

He proposed

the theory of evolution after his famous discovery of the

^C.

Lyell, Princi pies of Geology;. 3 Vols., I83O-33,

Macmillan Publishing Co., New York, 1970, Reproduction of
I83O edition.
5Loren Eisley, Darwin s Century
Yorki Doubleday and Co., Inc.'i 1951).
*

.

(Garden City, New
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mechanism of natural selection^ that makes evolution
possible.

Darwin’s theory was not quite accurate because
he assumed a Lamarkian point of view that variations

happen in

a

gradual continuous way,*^

However, Gregor

Mendel (1822-1884), the Austrian botanist, provided the
key to the more accurate tlieory.

His discovery of the

laws of genetics showed that heritable variations happened
as a result of mutations which is a stepwise change as
ox-)posed

to the Darwinian view of continuous change,

lie

also demonstrated that mutations were distinct from the

variations in the natural properties of a sjDecies such as
the height of a plant or the size of a seed,

Mendel

remained unnoticed by naturalists until after his death

when Hugo de Vries (1848-1935)

»

the Dutch botanist, recogn

.

nized his contributions in 1904,

O

In Darwin’s explanation, different members undergo
different hereditary variations such that members with the
variation most suited to compete for survival tend to
For a
multiply and reinforce this particular variation.
Sisley,
Loren
see
subject,
more detfjiled analysis of this
Darwin s Century (Garden City, New York* Doubleday and
Company, Inc., I 96 I), pp. 39-)t8.
*

,

*^Charles Darwin,

The Origin of the Species, vVilliam

Benton, Chicago, 1952, p.

^In Sisley,

pj2

.

ci

.

,

p.

230

,

footnote 33.

I
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Darwin's View on the Jj>/oIution of Man

Darwin's theory comprehensively attempted to deal

with the evolution of all species.

It was based mostly

on observation of variations in plants and birds.

The

subject of man and his ancestry was barely touched upon
of the Snecies ^ Darwin was not unaware of
.

his theory's implications to man.

Nevertheless, he shied

away from a discussion of man’s descent because it was

controversial and did not want it to jeopardize the acceptance of his theory as a whole.

inevitable implications,
as-

The theory, however, had

Man could no longer view himself

being apart from other animals.

He had to consider

himself as one more species among others,
species
forces.

Man,

like other

have evolved through the interplay of natural

m.ust

The duality of soul and body is thus put into

question and in that sense the theory of evolution "had
divested man of his mythological and supernatural trappings.
Darwin expressed his views on man in a paper
entitled

"

Descent of Man "

Man, he said, is related to the

.

apes and has descended from a group in the primate order.
He implied that there

v/as

"marked differences in the mental

faculties between different races"^^ because he believed

^Darv/in, pp.

pit.

^^Eisley, op. pit.
^- Ibid

.

,

p.

288,

»

p.

19^.

..10
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that evolution happened in a slow and continuous process.
This point of viev/ influenced the thinking of anthro-

pologists who considered the different races to represent
stages of evolution betv/een the apes and the most evolved
form of man, the Caucasian.

Ernst Haeckel (I834-I919),

the German zoologist, in support of this point of view
s\iggested that there were "remarkable clicking sounds"

in the noises of the apes and these sounds were present
in the language of the African bushmen,

12

Henry Chapman,

the British anthropologist, reflected the typical anthro-

pologic outlook of the time when he commented
"V/e hope to have made out a series of
transitional forms, beginning with the
lower monkeys and ascending from them
through the higher apes and the lower
Thus
races of mankind to the higher.
the skulls of the Chimpanzee, Idiot,
Negro and Kalmuck offer a series of
ascending forms "13
.

Wallace

Enlightened Anthropologic View of Evolution

»

Alfred Russel Wallace, another British biologist,

discovered the principle of natural selection independently
of Darwin and came to adopt a different point of view on

man and his descent.

He realized that there was an

intellectual chasm separating man from the apes although

^^ Ibld

.

.

p.

297.

13md_.

,

p.

298,

footnote 22.
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there were striking resemblances in other parts of the

bodily structure.

He wanted to account for this and for

the stability oi the human race over long periods as

compared to the variations that occurred in other species
over similar periods.

He,

therefore, argued that the

evolved human brain was a new force that altered the whole

nature of the natural selection process.
of man happened in two stages

j

The evolution

man first acquired an

erect posture, then followed by the development of the

brain over a long period without further modification in
other body organs.

14

It became clear that with the develop-

ment of the brain, further bodily specialization became
outmoded.

Man was able to develop tools and use them.

The use of tools had transferred to the mechanical device

the kind of specialized evolution of plants and animals,
The hypothesis of brain evolution and use of tools according
to V/allace accounted for the relative stability in the

evolution of the human race.
V/al3.acs

viev/ of

also adopted a different anthropological

man from that of his contemporaries.

of significant first-hand contacts that

lie

As a result

had v/ith

"natives" and "primative" people during his travels to

Latin America, he realized that these peop^le were not

^^Ibid,

,

p.

304-308.

^-^Ibid.

,
I

p.

313.
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inferior to Western man.

He rejected the view that

different races represented intermediary stages in
evolution and saw that as an expression of Western
ethnocentrism.
He could not, however, account for the evolution

of the brain while strictly adhering to Darwinian tenets.

First, according to Darwin, variations happen in small

increments and not in macro-mutations, which makes it

difficult to account for the chasm separating men from the
apes.

Second, great variations, as in the case of the

brain, laust have required intensive selection which

could happen only if large populations existed within
a certain region over a long period of time.

Yet up

to that time, no significant fossils of early man could

be produced to account for such large populations.

Finally, according to Darvdn, natural selection has a

utilitarian aspect which makes an organism only slightly
more perfect than the other inhabitants of the same

environment with which it had to struggle for survival.

16

Man could, therefore, have only a slight improvement over
the other inhabitants of his environment.

Natural selection, argued Wallace, could not

account for the capacities of the human brain nor for the
He was convinced that

gap separating man from the apes.

^^Eisley, Darwin’s Century

,

p.

130.
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man’s intellectual powers far exceeded what might
have been
achieved by natural selection alone. He was therefore

inclined to believe that "...some higher power may have

directed the process by which the human race

v;as

developed,

The extra metaphysical factor was not consistent with the

naturalistic approach of the sciences around the end of
the nineteenth century

vt/hich

led Darwin and other

naturalists to discredit Wallace's significant contribution.^®
Neither Darwin nor Wallace realized that the

principle of relative perfection did not apply to the
evolution of the human brain, since there was "...no
definite limit to the advantages accrued as a result of
the development of the brain and mental faculties as

far as advantage is concerned.
The development of mental faculties and the

processes of conceptualization have freed man from the
limitations of mere organic evolution.

^’^
n

Ibi d

.

,

p.

In the words of

312, footnote 52,

O

Eisley mentions another aspect of the evolution of
the human brain that became known only later in the
twentieth century that could have explained away some of
This is the phenomenon of
V/allace's puzzlement.
is
the retention of embryonic or
X)edomorxHiism v;hich
Whereas for
infantile chararteristics into adult life.
stops
after birth,
development
most animals uceir cerebral
adolescence.
late
in the case of m.an it continues until
footnote 57» P. 31^.
See Kisley, ojd. cit
.

,

^^Eisley, Darwin

*

s

Century

,

p,

332.
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F.

Tennant,

K.

(1866-1957), the English philosopher and

theologian
"The human mind once having attained in
the course of evolution to ideation, social
intercourse, and language, is in a position
to develop spontaneously, no longer controlled by mechanical selection but by its
ov/n interest and intrinsic potencies.
From intelligence and emotional sensibility
that are biologically useful, it may proceed
to disinterested science, to pure mathematics having no relation to the needs of
life, to art, morality, and religion, no
one of which products rather than another
requires the peu s ex Machina to cause
its emergence,

Ramifications pf the Theory of Evolution
The theory of evolution was accepted by the

biological sciences and became one of its solid foundations,

It shaped anthropology and affected the social

sciences.

The theory, was acclaimed by many naturalists

in various intellectual circles and viev/ed v/ith much

skepticism by others.

Theologians and religious groups,

in particular, fought its acceptance in much the same
v/ay as

the con ^temporaries of Copernicus fought the

acceptance of the sun centered model of the universe.

Evolution raised many questions concerning creation, the
human soul, values, life after death, and man’s conception
The theory gave an interpretation to the

of himself.

20ibid

e

I

p.

323

.
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a ruGre mythological account.

Theologians had difficulty

defining God’s role in the creation of man in the context
of this theory, and, therefore, rejected evolution.

theologians adopted the modified

viev/

Few

that God did not

directly create man, but was the "primal" force in
creation.
The theory of evolution does not treat man as

separate from the animal kingdom and views him as one more
species in it,

Man is a product of evolutionary forces

that affected his emergence as it affected the emergence
of other species.

He,

therefore, shares the same origin

with other living creatures since they all evolved from
the same organic base.

Man could no

m.ore

claim the

priviledge of being apart from other species and of having
a different nature.

Consequently, the theory implied

a change in man’s conception of himself and of his

relationship to the other forms of life.

The theory

provided a new perspective, that twentieth century
philosophers had to consider in structuring their philosophic points of view.
The theory had a strong influence on sociology

that was expressed in the ideas of Social Darwinism.

This

philosophy applied the principle of natural selection and
the ideas of survival of the fittest to the class struggle.

The exploitation of one group by another was justified on
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the basis of their fitness for survival,

Huj^msm: The Contribution of Idealist Philosophers
The nineteenth century also saw the rise of

another humanistic movement that questioned the premises
of Western cosmolog^^ from a different angle.

The movement

of nineteenth century atheism, questioned the precepts of

Christianity and helped formulate the humanistic dimension
in the emerging world view.
The Christian God, a central element in 'Western

cosmology, was viewed as having created man, provided him
v/ith a

purpose in life and defined for him a code of

behavior.

In a sense, man was not thought to be free to

become what he wanted or free to define his own destiny,
but was confined by his God to live his life seeking salva-

tion for the life here after.
origin, essence, and finality

Man’s conception of his
v/ere,

with his own conceptions of his God.
"

therefore, entwined

Religion and the

theocentric" view had a strong influence on man.

The

nineteenth century atheistic movement realized the power
of theology over man and systematically questioned its

premises which eroded its influence.
Henri De Lubac, the Jesuit theologian, presented

an impressive analysis of this movement in The Drama of
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According to him, the major protagonists of this movement were Ludwig Feuerbach
and

Friedrich Nietzsche, German thinkers and products
of a

current ol speculative thought known as German Idealism,

Z^U.Qr bacht A Historical Interpretation
Feuerbach was influenced by Friedrich David
Strauss, historian of the origins of Christianity, who saw

Cnristianity as an illusion and tried to account for it
on an historical basis.

Feuerbach, on the other hand,

"tried to account psychologically for the religious

illusion."

V/hereas Strauss saw the Gospels as "myths

expressing the aspirations of the Jewish people...,
Feuerbach made the assertion that God is only a myth in
v/hich the aspirations of the human consciousness are

expressed."

In his major work. Das V/esen des Chris tentums

(The Essence of Christianity),^^ Feuerbach presents the

thesis that religion is a product of man’s alienation

from himself.
will,
him.,

Man considers such attributes as wisdom,

justice and love, which are essentially a part of
to be so infinite that they could not belong to him.
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Henri De Lubac, The Drama of Atheist Humanism
Cleveland and Nev/ York, Mori dan Book, The World Publishing
Company, 1963.
,

^^

Ibid

.

,

p.

8.

^^ Ibid

.

,

p.

8.

^^Ludwig Feuerbach, The Essenc e of Christianity
Harper- Rov/, New York.

.
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He projects them beyond himself and objectifies them
in
a God who is the product of man's own imagination.

by affirming his God, man denies himself,

Thus

Feuerbach sees

Christianity as a phenomenon that alienates man and
deprives him of his essence.

Accordingly, "the turning

point of history will be the moment

v/hen

man becomes av/are

that the only God of man is man himself.

Feuerbach,

by demythologizing religion, wanted "to reveal to mankind
its own essence in order to give it faith in itself,

Feuerbach set the stage for the whole movement
of humanistic atheism and made a strong impression on the

thought of nineteenth century Europe.
v/ere

His ideas, however,

speculative and lacked any program of action.

He

was not unaware of the social implications of his doctrine,

yet he left it for others to explore them,

Karl Marx, for

example, accepted Feuerbach's humanism and went beyond
it by exploring its social impjlications

,

He criticized

Feuerbach's doctrine of making religious alienation into
some sort of a metaphysical act instead of explaining it more

positively as a sociological fact,

^^Ibid.

,

^^Ibid,
^’^Ibid,

,

P.

9.

P.

10.

P.

11.

Marx found it necessary,
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therefore, to undertake an analysis
of economics in order
to interpret alienation as a
sociological fact. He thus
went oeyond Feuerbach's humanism by
suggesting programs of
social organization.^®

^ Hunianis m as

a Program of Action

According to Marx, spiritual alienation and
social
alienation are two forms that

''help to

produce each other

it is impossible to overcome one without
attacking
20
the other." ^
Thus, Marx's communism offered itself as
arid

"practical means of emancipating man" and as "a
concrete

realization of humanism.
t

that

".

He declared in Die Deutsche

.the driving force of history is not

.

ciito.cisiu but revolution,

,

,

.so far the philosophers have

done nothing but explain the world; now we have got to

transform it."

31

Nietzsche

t

Radical Humanism

V/hereas Marx translated Feuerbach's humanism

into a program of action, Nietzsche, probably the most

pO

Karl Marx, Capital
29
p.

.

University of Chicago Press, 1952,

De Lubac, The Drama of Atheist Humanism

16.

3° Ibld

.

.

p.

17.

3^- Ibid

.

.

p.

29

.

,

op.

cit,
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daring and cynical philosopher of the century, chose to
fully develop the philosophic implications of such humanism.

Nietzsche emerged as a more radical atheist than Feuerbach.
In De Lubac’s interpretation of the period, Nietzsche

started from the same point as Feuerbach by conceiving

religion as
"the result of a kind of psychological
duplication.
God, according to him, is
nothing more than the mirror of man,
who in certain intense, exceptional
states becomes aware of the power that
is in him or of the love that exalts
him.
But, as these sensations take
him more or less by surprise and he
does not seem to be accountable for
them, man not daring to ascribe such
power or love to himself, makes them the
attributes of a superhuman being who is
a stranger to him.
He accordingly divides
the two aspects of his own nature betv/een
two spheres, the ordinary weak and pitiable
aspect appertaining to the sphere which
he calls "man", v;hile the rare strong and
surprising aspect belongs to the sphere
which he calls God. "32
To resolve this dichotomy and to reconcile man to "those

lofty and proud states of the soul," he took it upon

himself to demonstrate that God cannot "live" anywhere
but in the human mind.

For him the way to get rid of God

is not hy refuting the proof of his existence but by

showing how the idea of God "came to be formed and how
it succeeded in establishing itself in the human mind and
in ’gaining weight* there."

3^-

Ibid

.

,

p.

19.

This "historic refutation"
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carried more weight in that it undermined any new attempt
at proving the existence of God,

It was not enough for

Nietzsche to affirm his atheism.

For man to overcome his

faith in God that served to tame him, it was "necessary
to raise man by rooting out that faith so as to enable

him in the end to raise himself,

He,

therefore, proclaimed

that "God is dead" and by that affirmed an anti the ism
that went beyond Feuerbach's atheism,

Man has to kill

his God in order to live fully and to realize himself.
To affirm man's conscious choice in ridding himself of

his own God, Nietzsche declared* "It is we who have killed
c

him,

V/e

begins

to

34

are the assasins of God."-^

3y doing so, man

realize his ovm self-directiveness

to define his destiny and shape history,

;

man accepts

"V/ith the

death

of God, man could at last live the fully human or rather

Atheism seemed as the indispensible

'superhuman' life.

foundation of the high ideal proposed for such a manj
either an ideal of rationality and love or an ideal of
heroic life,"

35

The death of God for Nietzsche also meant

the death of all absolutes.

^•^Ibid,

,

P.

20.

3^^Ibid.

,

P.

22.

^^Ibid,

P.

00
•

In Per Wille sur Macht he

38

wrote

I

"If God is really dead, how could
that 'reason', that 'truth' and that
'morality' v/hich owed their existence
to him be anything but idols? Here,
then is their twilight.
Aggressive rejection of a law of
being, of an extra-human order, of an
'ontological harmony prior to' the
will of man; hatred of the
intelligible, of final causes of an
absolute practical order; the decision
to kill God entails all that. Value
in itself no more exists than objective
essence exists.
It must not exist.
Just as it is absurd to submit to a
law, so 'pure knowledge'
'immaculate
knov/ledge
is a false ideal, or rather
it is a hypocrytical ideal fashioned by
impotence. One must live. But 'to
live is to invent'. One must appraise.
But 'to appraise is to create'. Invention
and creation* these are the two v/ords which
henceforth define the task of the genuinephilosopher. "3 d
.

,

'

Nietzsche did not develop his philosophy on
the premises of an evolutionary point of view, however,

his philosophy appears as a lucid expression of an

"evolutionary humanistic" intuition.

If man is the pro-

duct of evolutionary forces, he is then the product of

chance events in nature with no ultimate finality or

Man is, therefore, in a position to define

direction,

and choose a sense of his own finality.

He is creator and

arbiter of his knowledge, his values and his finality,
It is left for him through the insight of his consciousness
to realize his creative role.

3^ Ibid

.

,

p.

29

.
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^.Olutiona^ Humanistic Synthesis

The evolutionary view
of man and the atheistic

humanist view complement
one another.
Both views realise
irora different starting
points that human culture,
religion,
values, knowledge and
the social realities
are all human
products.
Both agree that man should
comprehend the
full significance of
himself as a phenomenon and
play
active role in defining,
directing, and realizing
its
potential.

Evolutionary humanism can best
be described as
a synthesis of two trends
of thought, an evolutionary
trend that is the product
of the physical sciences and
an
humanistic trend that is a product
of the tradition of
Western philosophy. Both trends
crystallized
in the last

century.

The twentieth century thinkers
developed the
synthesis and attempted to fully
understand its significance.
Insofar as the synthesis attempts
to deal with the
totality of the human phenomenon,
it defies any final
formulation.
Each new generation would be able
to include
i oS experience, knowledge
and vision in a reformulation
of this synthesis.

Teilhard and Huxley as Ivlajor FrotagonistJ
01 Hvolutionary iiumanism
One

0.1.

the most insightful and comprehensive

formulations of this synthesis was developed by
Pere

4o

Teilnard de Chardin in
of

I 950

in his book

Teilhard presents

philosophy

,

a.

Phenomenon

synthesis of science and

of evolution and humanism.

Even though his

synthesis reflects the point of view of
atheistic humanism,
his thesis is
'sheistic nevertheless.
Julian
Huxley,

on the other hand, accepts Teilhard's synthesis
and depth
of vision, but refuses to accept Teilhard’s
theism.

Huxley's point of view is, in this sense, a true
synthesis
of evolution and atheistic humanism,
nov/ever,

Teilhard’s view,

is the more original and comprehensive.

Pioneering Contributions of Comte and Bergsom
Bridging; Science and Philosophy
Teilhard and Huxley, the major protagonists of

evolutionary humanism, were preceded by

tv/o

French thinkers,

Henri Bergson and Auguste Comte, whose work prefared this
synthesis,

Auguste Comte attempted to connect humanistic

atheism to scientific thought and Bergson attempted to
connect science and in particular evolutionary thought to

philosophy and to humanism,

Comte saw mythology, theology

and metaphysics as stages in intellectual development

that preceded the scientific mode of thought,

Bergson

considered it necessary to develop metaphysics and philosophy that are based on and compatible with the immediate

experiences of the senses and the findings

an.d

^"^Teilhard de Chardin, The Phenomenon of
and Row, Publishers, New York, 19^37

formulations

Harper

of science.

Whereas the trend of evolutionary thought
was

developed by British scientists such as Darwin
and Wallace,
atheistic humanism was developed by German
philosophers
such as Feuerbach, Marx, and Nietzsche, the
synthesis of

both trends was formulated by French thinkers such
as
Comte, Bergson and Teilhard.

Thus,

the various schools

of V/estern thought have complemented each other's

contributions in one of the most significant idea
systems of the last two centuries.
Auguste Comte

t

From Theology to Science

Auguste Comte made a significant contribution
to the ideas of atheistic humanism with his "law of the

three states" in human development.

In his essay,

Considerati ons Pilosouhigues sur les sciences et les
savants

.

he wrote

"From the very nature of the human
mind, every branch of our knowledge
has necessarily to pass through three
successive theoretical states the
theological or fictitous state, the
metaphysical or abstract state, and the
scientific or positive state." Thus
man "began by conceiving of phenomena
of all kinds as due to the direct and
continuous influence of supernatural
agents; later be came to regard them
as having been produced by various
abstract forces inherent in bodies, but
i

^^Henri Bergson, C reative Evolution
Company, Nev/ York, 1911, Passim.

,

Henry Holt and
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distinct and heterogenous.
In the
end he confined himself to considering
them as subject to a certain number of
invariable natural laws which are
nothing but the general expression of the
relations observed in their development. 39
Comte viewed culture as an evolving phenomenon.

Consequently, man's view of himself and his
interpretation
of phenomena pass through various evolutionary
stages.

In

the primitive stages man's views and explanations
are

mythical v/hereas in the more advanced stages they take
a
scientific form.

The theologic or God-based perspective

is only an intermediary stage that has necessarily
to give

way to the scientific or positivist stags.

In his view,

therefore, the scientific interpretation makes God an

unnecessary hypothesis.

He considers the positivist stage

as inevitable in cultural development thus, atheism is a-

corollary to the scientific interpretation, both being
inevitable in cultural evolution.
To illustrate Comte's thesis one can apply it to

ideas of cosmogenesis.

The biblical account of creation

can be viewed as -a mythological account that conceived of

man and the universe as the creation of a supernatural
being.

Mythology and astronomy went together in explaining

the universe.

Modern astronomy as a science is an outgrowth,

a coming age of the art of astrology.

39 lbid[ .. p. 79.
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The intermediary stage
or the metaphysical, as
Comte refers to it, emerged
in the sixteenth and seventeenth century. Kepler and
Newton, after discovering
the laws that accounted
for planetary motion, still
insisted
that God had a role to play.
He no longer moved the
universe, he merely conceived
of the scheme that put the
universe in perpetual motion. He
was viewed as the
dGsignsr of "the world machine,^®

In the third stage, the
scientific, the metaphysical factors were discarded.
Planetary motions, as
well as cosmogenesis were being
explained on the basis
of mere physical principles with no
recourse to the prime
mover.
The same point can be made concerning
man's

conception of his own beginnings.

The mythological account

of genesis gave way to the theory of
evolution.

Comte argues that at any time in the history
of
mankind, the three states do not necessarily
appear
as

three consecut.ive stages but as "three coexistent
modes
of thought,’

"Progress" according to him "consists in an

increasingly clear distinction between the three aspects,
at first perceived in a kind of chaotic unity.

Each

state progressively crystallizes and emerges.

Kepler, Epitome of Copornica n Astronomy

.

,

vvilliam Benton, Encyclopedia Britannica, Chicago, 1952. p
r.
»

845-851.

^^Henri De Lubac, The Drama of Atheist Humanism

,

op

.

cit

.

Comte made the thesis of the
three states into
a universal rule.
When he applied it to the realm
of
"moral phenomena", he observed that
they were first part
of theology and metaphysics.
Later in the positivist
state, they became part of "social
physics",
i.e.,

sociology which emerged as a science "as
positive as any
other science based on observation. "^2
Karx's departure
from the philosophy of German idealism to
a scientific
analysis of social phenomena on the basis
of economical
factors is an illustration of this point,
Comte introduces a new element in the point
of

view of evolutionary humanism with his
interpretation of
cultural evolution. Science and positivism become
an

important component, a style of thought in the new cosmology.
It has been about a century since the development

of the theory of evolution.

It is a short period in the

long history of human civiliza,tion not long enough for man
to fully grasi) the sigmificance of this discovery nor its

full implications.

There was, however, a pioneer who

spent a lifetime of philosophic endeavour trying to com-

prehend and explore the significance of man’s new perspective,

The French philosopher Henri Bergson (1859-1941)
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linko thG intellec uual ourrent;s of the nineteenth
and

twentieth centuries.

His work bridged science and philo-

sophy and pioneered in the formulation of the evolutionary

humanistic perspective.

His writings inspired many

modern thinkers including Teilhard, Huxley, and Piaget. ^3

Bergson committed himself to the development of a

philosophy based on the sciences that attempted to fully
explore the significance of the natural sciences.

In his

philosophy he raised and clarified questions of significance
to be investigated by the natural sciences.

Much of

Piaget's v/ork on psychologic developmental stages was

inspired by Bergson's enquiries in epistemology,
Ber^-son

:

The Philosophy of Evolution

Bergson's reknowned work ’’Creative Evolution ”
v/as

one of the first significant attempts of philosophy

to take the theory of evolution into account.

Indeed,

his whole philosophy takes evolution for a starting

point and revolves around it.
and Free b'ill

ness

,

>

In his major works, Time

An Essay on the Immediate Data of Conscious -

Matter and

iviemory

and Creative Evolution

,

he pro-

duced a philosophy based on science and methodologically

developed a philosophic point of view that is compatible

^^'^Bergson influenced Teilhard in the writing of The
Phenomen on of Man Huxley in his work ^he Humanist Frame
and Piaget in his formulation of his theories of genetic
epistemology.
,

.

v/ith

scientific findings and scientific
theoretical
formulations.
Philosophy, for Bergson, goes
beyond the
frontiers of science to deal with
issues of consciousness
intuition, epistemology, free will,
and values,
all of

which are the product of the ’spontaneity*
of life.
Such
issues he believed could not be
successfully dealt with
by the science whose methodology has
been successfully
applied only to the inanimate reality. Two
aspects
of

Bergson's philosophy are particularly
relevant to the
ideas of evolutionary humanism, his theory
of knowledge
and his treatment of the issue of finalism
versus

mechanism in evolution.
Following Wallace’s thesis, Bergson’s ideas
revolve around the significance of the evolution of
the

brain and consciousness.

According to him, the develop-'

ment of consciousness, nervous systems and the brain are
the inevitable outcome of organic evolution, for through

their development life itself is served.

duction to Creative Evolution

,

In his intro-

he wrote*

’’The history of the evolution of life,
incomplete as it yet is already reveals
to us how the intellect has been formed,
by the uninterrupted progress along the
line which ascends through the vertebrate
series up to man.
It shows us in the
faculty of understanding an appendage of
the faculty of acting, a more and more
precise, more and more complex and supple
adaptation of the consciousness of living
beings to the conditions of existance
that are made for them,"^^^

^^Henri Bergson, Creative Evolution
Company, New York, 1911, p, 9
.

,

Henry Holt and

4?

Berp;son*s

Epistemolo^

Thus, Bergson's epistemology starts
with the
evolution of the brain. To understand
consciousness and
the processes of our intellect and
to formulate a theory
of knowledge presupposes the development
of a theory of
life.
Conversely, no theory of life can be
developed
wii^hout a critique of epistemology,
for it is through

the frames of our intellect that

v/e

attempt to understand

the processes of life that produced
consciousness.

He

Guilds his theory of knowledge on the fact
"that life is
the reality for which knowledge is... "^5

The intellect

is a "local" and specialiKed "effect of
evolution.

..

an

accidental flame which lights up the coming and going of

living beings in the narro'w passage open to their action.-"^^
j-t

is an aid to action that enhances survival.

The

intellect is a component of the more encompassing phenomenon
of consciousness.

Consciousness is the organism's

instrument of action in Bergson's theory of knov/ledge,
"Consciousness seems proportionate to
the living being power of choice.
It
lights up the zone of potentialities
that surround the act... Looked at
from without, we may regard it as a

Henri Bergson T?^ Philosp-phy of
Kennikat Press, Nev/ York/London, 1912,

^^^V/ildon Carr,

Change

,

»

^^Bergson, Creative Evolution

,

op.

cit ., p, X.
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simple
action
flying
action

aid to action, a light that
kindles, a momentary spark
up from the friction of
real
against possible actions, "47

Consciousness, as described in
this imagery, is a phenomenon that is characteristic of
all organisms capable of
directing their actions. Consciousness
has various
dimensions and exists in different
organisms in varying
intensities.
It is the existence of constant
change in
time.

It is the ability of an organism
to bring past

experience to bear on the action and the
choices of the
present.
The intellect em.erged in the later

stages of

evolution and only among primates in a
recognizable way.
It is less distinct a.mong other less
"evolved'’ mammals
and non-existing among the insects and the
Crustacea,

These adapted themselves to the environment
and survived
by relying on instinct.
Instinct, as another component of consciousness,

preceded the development of the intellect and is, therefore,
coexistent with it.

Instinct, and intelligence fulfill

different functions,

"Instinct is molded on the very

form of life."

It is turned towards life,

the work by v;hich life organizes matter, "^8

.

P.

179.

^^ Ibld ..

p.

165 .

'’’^Ifeid.

"It carries

Intelligence,
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on the other hand, is “the
faculty of relating one point
of space to another." Bergson
clearly viewed consciousness and intellect as products
of organic evolution.
This
viewpoint lent itself to a mechanistic
interpretation
or

to a purely finalistic one.

But Bergson chose neither.

Instead, he pointed to the failures
in each and provided
an
altogether different interpretation.

Mechanism Versus Finalism in Evolution
The mechanistic point of view emerged
as a

result of the successes of Nev/tonian
mechanics and thermodynamics and chemistry in their application
to physical
phenomena.
Physics and chemistry were expected to
provide
the key to biological processes.
All processes were
to

be explained on the basis of demonstrable causes
and

effects according to specific laws of nature.
This viewpoint according to Bergson considered
"the past and the future as calculable functions of the

present

j

thus claiming that everything

v/as

given,

Laplace, another French philosopher and scientist, formu-

lated the mechanistic point of view in this wayi
"An intellect which at a given instant
knew all the forces with which nature
is animated and the respective situations
of the beings that composed nature -

^9lbld., p. 37.

50

supposing the said intellect were
fast enough to subject these data
to
analysis - would embrace in the same
foimula the motions of the greatest
bodies in the universe and those of
the slightest atom* nothing would
be
uncertain to its eyes “50
.

Huxley applied this interpretation to
organic
evolution and carried the logic of the argument
to
its

absurd endi
"If the fimdamental proposition of
evolution is true, that the entire
world, living and not living, is the
result of the mutual interaction,
according to definite laws, of the
forces possessed by the molecules of
which the primitive nebulosity of the
universe was composed, it is no less
certain that the existing world lay
potentially in the cosmic vapour and
that a sufficient intellect would
form a knov/ledge of the properties of the
molecules of that vapour, have predicted,
say the state of the Fauna of Great Britain
in 1869 with as much certainty as one
can say what will happen to the vapour or
the breath in a cold winter’s day "51
,

,

The finalistic point of view contrasts with

mechanism.

Like mechanism it supposes that all is given

and that beings merely realize a program that is previously

arranged.

This programme aims at the realization of a

final inevitable state.

Events are thus driven in a

direction that actualizes this state.

This teleological

perspective views evolution as inevitable and all its

^^ Xbid

note 1. Laplace, Introduction a la
p. 38
theorie analytique des probabilites
^ (Oevres completes,
vol. Vll, Paris, 1886 p'i vi )
.

,

,

.

,

^llbid.

p.

38

.

,
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multitude of forms to point to a finalistio
end.
081 ebi'alization,

Instinct,

intellect and consciousness are goals

of organic evolution.

Psychic evolution of all forms of

life is, therefore, predestined to occur.

Evolution,

accordingly, does not happen as a result of causes
in the
past but as a result of natural tendencies to
actualize
a future state.

Bero-sonian Resolution

Iiechanism and finalism consider that all is

given and that whatever emerges in reality at any time
is inevitable being triggered by causes in its past or
Q.rav'/n

by

a

final stage in its future.

Both views are

untenable when applied to organic evolution and to the

evolution of consciousness in particular,
sidered both viev/s unsatisfactory,

Bergson con-

l.lechanisra

does not

take into account the fact that "duration marks the

living being with its imprint,
from a mere mechanistic system.

making it different
It does not take into

account the vitalistic self-directing action of the
evolved organism.

It is an unjustified extension of our

understanding of cause and effect in the realm of physics
and chemistry to the realm of biology.

The teleologic

doctrine, on the other hand, does not take into account

^^Ibid,

,

p,

41.
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tne play of chance in evolution
nor the interplay of the

organism with its environment in such
a way as to mutually
alter each other and affect various
evolutionary outcomes.
The clarification of the positions
of mechanism
and finalism is meaningful when
one attempts to explore
the future trends of evolution, the
future of man and the
role that man can play in it.
Is man capable to shape or
nelp direct certain aspects of his future,
or is he

coniined to certain defined outcomes?
luechanism would assume that all is predestined

by the nature of reality and thelaws that
govern it.

Finalism, on the other hand, would assume that the

ultimate outcomes are inevitable regardless of what role

man plays,
Bergson sought a more tenable ansv/er.

He saw

mechanism as a mode of thought to be applied to physics
and to inorganic systems that do not experience duration,
Kechani.sm can be used to understand the evolution of

matter from cosmogenesis to its preorganic stage.

It

can thus be successfully applied to physics, chemistry,

biochemistry and the early stages of organic life.

Living

organisms can be viewed as systems that experience duration
and are capable of self-directing action in response to
stimuli.

There is, of course, no clear-cut boundary

betv/een the prelife condition and the living stage.

The
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more advanced stages of life have
to be studied and comprehended by using both a mechanistic as
well
as a

finalistic frame of mind which takes into
account the selfdirecting action of the living organism.

Bergson compared organic evolution to the
image
of a tree.

No one can preconceive the shapes of
its

branches before they grow.

This image applies in

particular to the earlier stages of evolution prior
to the
emergence of a distinct consciousness.
The sense
of

j-inalism emerges as a function of consciousness.

It is

an element in the experience of the organism that
directs
its action.

Finalism is thus very distinct in primates

and more so in man.

Finalism is intrinsic to the

oiganism; in other words
is being fulfilled.

,

no external preconceived program

Life and consciousness are an accident

that is being propelled by its own momentum.

Mechanism

and finalism are intellectual frames used by man in his

endeavours to organize and comprehend the elements of his
experience.
Thus Bergson’s philosophy centers around the

phenomenon of human consciousness that is being actualized
in time.

Any search for direction in this process of self-

actualization can be provided by no other source than the
intellect itself.

Thus, v/hile taking science for a

starting point, Bergson rejoins the viewpoint of atheistic
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humanism.
3.nd

Kan is an unfinished producti
he has to define
diTGct ms own dGstiny,
Thus, the scientific philosophers
and the move-

ment of atheistic humanism laid
the foundations for the
movement of evolutionary humanism.
Twentieth century
man should fully explore its
implications.
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CHAPTER
TH]

III

EVOLUTIONARY HUMANISM
CONTRIBUTION OF HUXLEY AND TEILHARD
In the twentieth century, Pere
Teilhard de

Chardin and Sir Julian Huxley were major
figures in the
development of evolutionary humanism.
Teilhard's work
provided an insightful and comprehensive
description of
man.

Huxley based his work on Teilhard's thesis
and
developed a framework to further explore its
various
implications.

Together they articulated an evolutionary

humanistic viewpoint.

Teilhard formulated a theistic

interpretation whereas Huxley developed an atheistic one.
Teilhard

'

s

Contribution

Teilhard was a twentieth century renaissance

man who studied and mastered a variety of fields and their
interrelationships.

He formulated a broad synthesis of

the physical with the biological sciences, anthropology,

with archeology, and sociology with philosophy and theology.
Teilhard, a Jesuit priest, was a trained theologian
and philosopher.

He studied geology and archeology and

taught physics and chemistry.

He was deeply influenced

by Bergson’s Creative Evolution which shaped much of his
thought.
V(/as

He was viewed with disfavor by his superiors and

barred from teaching when he adopted an evolutionary

point of view and explored the implications
of that
viewpoint to theology especially to the issue
of original
sin.
As an alternative to teaching, he
concentrated
on

archeology, particularly emphasizing palaeontology.

In

his career as a palaeontologist, he made
significant

diocoveries about the origin of man and participated in
the expedi tion tnat unearthed the skull of Peking man.
He was associated with many of the best contemporary

anthropologists and palaeontologists.

This experience

deepened his knowledge and consolidated his viewpoints on
evolution.

He combined the knowledge of the researcher

with the insight of the philosopher.

Teilhard was original

and daring in his formulation of new ideas.

However, his

superiors considered his ideas unorthodox and he was

refused permission to publish them.

His major work

The Phenomenon of Man ^ which he v/rote in 1938 was

published posthumously in 1955.
foundations for a

nev/

His ideas provided the

theology based on evolutionary premia

Teilhard viewed man with all his manifestations

individually and collectively to be a phenomenon that can
be described and analyzed,

Such analysis can be done on

every level; the b.iological, the psychologic and the

psychosocial.

^Teilhard de Chardin, The Phenomenon of Kan, Harper
Torchbooks, New York, 1956.
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he envisioned the whole of knowable reality
not
as a static phenomenon but as a dynamic
process.

He

described such processes in an evolutionary perspective.
He described phenomena in terms of their present
conditions
and in terms of their origin, history, and direction
of

their evolution and their inherent possibilities.

Evolution

:

A Restatement of the Problem

Teilhard searched for answers that went beyond
Darwin's explanation of evolution on the basis of natural
selection.

He v/anted to explain

hov^

evolve out of inanimate matter and

emerges in biologic systems.

living organisms

hov/

consciousness

He was closer to Wallace

and Bergson because he recognized the significance of

centralized nervous systems as a basis for consciousness.
Teilhard envisioned the emergence of living

organisms and consciousness as the product of two processes.
In the first process the elements of matter organized to

produce systems of increasing complexity.
of complexification, the "stuff"

By the process

of the universe passes

through its various evolutionary stages from the
stage to the stages of living organisms, complex

centralized nervous systems, consciousness and various
modes of psychosocial interactions

.

The second is a

^This term is used by Teilhard to include matter
in all its forms, the organic and the inorganic.
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process of involution of such systems.

This process is a

centralization of the parts around a core
that makes the
system behave as coordinated entity.
Evolution progresses by complexif ication and

involution of organic systems.
maKie the

Growth and reproduction

propagation and emergence of new systems possible.
Teilhard divides evolution of life into four

p’nases}

prelife or cosmosphere, life or biosphere, psychic

phase or noosphere and psychosocial sphere or stage
of

interaction and communication to form societal units.
Teilhard, like Bergson, associates a degree of

psychism
a

v/ith

every living being.

He defines the psyche as

manifestation of inwardness, spontanaeity and freedom

by which the organism directs itself.^

The psyche is a

product of the organization and complexification of matter.
Through the various stages of evolution, the element of

inwardness increases and intensifies as a function of

complexification.

The mammals and especially the primates

are viewed as the most advanced phase and consciousness

^Teilhard de Chardin, The Phenomenon of Man
Passim,
4.,

,

op

.

cit

.

Huxley defines the psyche in his introduction to
The Phenomenon of Man as "the mind that is generated by or
in complex organizations of living matter, capable of
receiving information of many qualities or modalities
about events both in the outer world and in itself, of
synthesizing and processing that information in various
organized forms, and of utilizing it to direct present and
future action. Ibid
p, I7.
.

.
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is clearly distinct in them.

The evolution of the psyche

IS a process of increasing
involution and increasing

centralization of the organism around itself.
Final ism in Evolution

Teilhard searches for trends in evolution
and
sees that it progresses continuously
towards more complex
organisms and more distinguishable levels
of psychism and

inwardness.

The level of psychism in an organism is
viewed

as a measure of advancement in evolution.

If evolution

tends towards increased psychism, then man can be
viewed
as

che spearnead of evolution in which psychism
has

achieved an advanced level of consciousness and
intellectuality.

Evolution is an ongoing process on the organic,
psycnic and psychosocial levels.
organic level is negligible.

In man evolution on the

It is, however, very

significant in the noosphere or realm of ideas and culture
and the psychosocial sphere or realm of collective and

interpersonal interactions.
Teilhard discusses at great length the future
trends of evolution by a process of extrapolation from

past evolutionary trends.

He sees humanity reaching new

stages of cultural evolution and more advanced stages of

individual and psychosocial consciousness.

He makes a

daring projection of evolution towards a point of convergence

6o

whicn he calls the omega point in which
evolution of man
wj.ll supercede his present stage
towards a more integrated
and cooperative thinking group in which a
new phase
of

ultraconsciousness is realized

.

The future of evolution

is thus seen in the survival of man.

It is a future

that can be achieved collectively through the
cooperation
and participation of every ind.ividual.
The Evolution of Man

Teilhard considers the successful emergence of

man as an integral and significant part of the whole

biosphere and not as an isolated accidental event.
^^olution tends towaros increased cephalization.

Teilhard

attributes man’s success as a species to the development
of a perfected coordinating nervous system and a dominant

brain.

The development of man’s brain with the

accompanying powers of interaction and communication also
accounts for his convergent evolution.

^ Ibid

.

.

p.

259-260.

^ Ibid

.

,

p.

181,

»Vith

the exception

’^Cephalization is the development of the brain and

central nervous system.
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of man.

'Sre

divergent.

lines along which species evolve tend to be
The evolution of insects and birds, for

instance, has radiated into a large number of biologically

distinguishable lines,

Kan's biologic differentiation

was arrested after the emergence of distinct races as a

result of his migrations and intermarriage.

He,

therefore,

is the most successful interbreeding specie and unlike

other species his organic evolution is convergent,^
The evolution of the brain and the emergence of

man has led to reflection as a completely new phenomenon
in the universe*

Reflection is the pov/er acquired by a
consciousness to turn in upon itself,
to take possession of itself as of an
object endov/ed with its particular
consistence and value, no longer merely
to know, but to know oneself; no longer
merely to know, but to know that one
knows... The being who is the object of
his own reflection in consequence of that
very doubling back upon himself, becomes
in a flash able to raise himself into a
new sphere,^
Life as the ascent of consciousness could not advance

indefinitely v/ithout acquiring a new dimension of depth.
By so doing a new world is born, a world of thought that

Teilhard calls the Noosphere,

^Huxley, introduction to The Phenomenon of Kan

^Teilhard de Chardin, The Phenomenon of Kan
p.

165.

,

p,

»

op

.

14

cit

.

,
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Noosphere

Teilhard uses the term noosphere to mean
not
only reriection in the individual but all forms
of

expression and communication that account for human
culture.
The noosphere is a new manifestation that has

opened up an infinite area with which man molded culture,
art, civilization, literature, science and history.

Man

is aole v/ith an evolved consciousness and complex
modes of

communication to transmit all his cumulative achievements
from one generation to the next and to enhance the

actualization of the potential of his psyche in all its
depth, intensity and diversity.

Teilhard saw that the

future of evolution is likely to make

nev/

advances in the

noosphere.
This will occur as a result of man’s awareness
of evolution.

Man is now in a position to mold various

aspects of the future of life on this planet.

This can

be achieved if each man is provided with the opportunity
to develop his potential to the fullest as an individual

and to develop mankind’s potential collectively as a

species.
The noosphere has enabled man through communica-

tion and transmission of culture to mold a new sphere that
is more organized,

complexified and structured.

Man’s

collective effort is manifested in the psychosocial sphere.
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Man’s organization and cooperative
efforts in education,
community life, government and his societal
institutions
enables him to affect survival and to rise
to new levels
of individual and social consciousness,^*^

^I!ie£;a

Point

»

Teilhard’s Finalism

Teilhard conceived of the Omega point as a point
of finality tov/ards which evolutionary efforts will

converge.

It is

'a

point in which mankind will organize

itself as a collective organism that will humanize each

individual and mankind as a

v;hole.

The incipient development of mankind
into a single psychosocial unit with a
single noosystem or common pool of
thought is providing the evolutionary
process with the rudiment of a head.
It remains for our dissendents to
organize this global noosystem more
adequately so as to enable mankind to
understand the process of evolution
more ful3y and to direct it more

adequately.il
Huxley’s Contribution

Teilhard’s viewpoint complemented much of Sir

Julian Huxley’s thinking as a biologist,

V/hen

Huxley was

a director general for UNESCO, he expressed similar ideas

l^IMd.,
op

.

p.

211-212.

llHuxley’s introduction to The Phenomenon of Man,
cit , p, 20,
.
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in a paper entitled "Unesco. Its
Purpose and Philosophr,
xn whica he viewed UNESCO's
philosophy as being "global,
i entii ic and evolutionary
hurtianistj c

Huxley attempted to explore the
implications of
the evolutionary humanistic thesis
further in his essay
"The Humanist Frame".

He,

like Teilhard, believes that

the thrust of human evolution v/ill be
on the psychosocial

level rather than the organic.

This evolution will take

place on tne cultural level and will entail significant

change in man's "dominant idea system.
General idea systems, in Huxley's view, are
alv/ays concerned,

consciously or unconsciously

,

with

beliefs about human destiny and always influence man's
general attitude to life and approach to practical affairs,

oince tne proposal of the theory of evolution by Darwin
in the nineteenth century, there has been a significant

increase in man's knowledge about himself and his environMan,

m.ent.

therefore, has to reorganize his thought and

beliefs around the ideas of evolution in order to make his

knowledge bear more relevance to his problems.
Huxley, like the humanistic atheists of the

nineteenth century, feels that man must rely exclusively

^^ Ibid

.

,

p,

12

-^Julian Huxley, The Hum.anist Frame

,

op

.

cit

'^This is Huxley's term that corresponds to Teilhard's
Noosphere.
Hi^xley also refers to it as Noosystem,
^•^

Ibid

.

,

p.

13

.
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on himself to deal with his
problems and determine his own
destiny.
Kan, therefore, has to define
his goals as a
species and plan the course of his
future development for
the realistic achievement of these
goals.
This planning
has to be done within the framework
of a satisfactory

idea-system based on man’s new knowledge and
his new
perspectives.
This idea-system, which Huxley
calls

humanism, has to be based on man's understanding
of his
relationship to himself and iiis environment. Huxley’s
thesis, like Teilhard’s, is organized around
the discovery

"that man is part of a comprehensive cosmic evolutionary

process and cannot s.void playing a decisive role in
it,"^^
it

Naturalistic Humanism

Huxley’s interpretation of humanism differs from

Teilhard’s by being naturalistic rather than superriatura.1istic, yet

tiie

similarities between the

than the differences.

tv/o

is more striking

Such humanism as described by

Huxley is
"...unitary instead of dualistic, affirming
the unity of mind and body; universal
instead of particularist, affirming the continuity of man v/ith the rest of life,
and of life with the rest of the universe;
naturalistic instead of the supernaturalist,
affirming the unity of the spiritual and the
material; ani global instead of divisive,
affirming the unity of all mankind, "17

^7'Xbid

.

,

p.

14.

,

p.

21.
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In this view, knowledge and
understanding can be increased
to affect and improve social
organization along more

desirable directions while allowing for
individual growth
and collective development.
It is necessary, therefore,
to clarify goals, think in terms
of directional processes,
and to strive towards improving the
quality of life and

increasing its diversity.
-^jnalism

t

Survival and Quality

o_f

Life

Huxley, however, sees a number of challenging

problems that might thwart man’s effort to improve the

quality of his psychosocial sphere.

Among others, he

cites the menace of various forms of modern scientific
wa.rfare including chemical, biologica.1 and nuclear war,

overpopulation with accompanying over-exploitation of
natural resources and consequential pollution of the
environment, the erosion of man’s cultural diversity,
his occupation with expediency rather than foresightedness,

quantity rather than quality, and finally, the growing
gap between the developed world and the poor nations of
the third world,

Man’s efforts according to Huxley need realign-

ment from maximization of quantity to improvement of quality
in life.

The most serious menace to the improvement of

the quality of life is overpopulation which has forced man
to put all his efforts in meeting quantitative demands.

Population pressure has almost depleted many irreplaceable

6?

natural resources, seriously damaged
many aesthetic aspects
of the environment and inflicted
serious stress
on the

ecologic base that supports organic
life.
Unless population decreases and the rate of growth
controlled, man will
face constant deterioration in the
quality of
his life.

He will be destroying through neglect
and abuse the basic

resources that enhance human enjoyment and
fulfillment.
Accordingly, the quantity of material production
and consumption should not be as is the case
with much of

world economics a means in itself, but rather a means
to

qualitative improvement in life.

Unfortunately, man has

been conditioned through advertising that he needs
to
increase his consumption, which serves the immediate goals
of production industries.

This, however, defeats the goals

of good economy in the long run.
The essential ends in man's life, according to

Huxley, should include
The creation and enjoyment of beauty,
both natural and man-made; increased
comprehension and a more assured sense
of significance; the preservation of all
sources of pure wonder and delight; like
fine scenery, wild animals in freedom, or
unspoilednature the attainment of inner
peace and harmony; the feeling of active
participation in embracing and enduring
projects, including the cosmic project of
evolution.
It is through such things that
individuals attain greater fulfillment 18
;

,

18 Ibid

.

,

p,

28.
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Qualitative Advances

Huxley identifies three broad categories of

activities that can help man achieve qualitative
advances
they are art, science and religion.
He broadly defines
art to include all modes of expression in aesthetically

effective form, science as the cumulative organized

knowledge and learning and religion as the belief system

dealing with problems of morality and destiny.
Art

Art is a process of discovery and expression
that develops the emotional potential of man and provides
a qualitative enrichment of life by creating diversity of

new experiences,^^

It enriches individuals and fulfills'

a significant educational psychosocial function.

While art increases the qualitative
richness and the emotional range of
human experience and insight, science
increases the volume and depth of
knov;ledge, its operative efficiency
and its better organization, and
enlarges the area and the grasp of
human understanding,^^

Science and Reli,g:ion

Science is cumulative and cooperative in that
scientists can build on each other's contribution.

^9 lbid

.

g° Ibid

.

,

p.

28.

p.

29

.

It is
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also global in that it can
transcend national barriers.
Science is basically an organized
body of information and
relationships that enhances man's
awareness of his environ
ment for purposes of guidance
and control.
Science aims
at the organization of conceptual
thought, holding all
the separate patches of knowledge
into one living and
growing body of organized understanding.

Insofar as science has provided man with
a
general picture of the interrelatedness
of various
elements in his experience, Huxley believes
that it should
provide the foundation for religion as he
defines it.
Human values according to him are phenomena
that can be

investigated and clarified by the scientific method
as
applied in psychology and sociology.

The most significant

purpose of religion or theology is the clarification
of issues of morality and issues of human destiny.
ii.ccordingly ,

they need not be

theistic.

Huxley

believes that there is a disservice being done by the
theistic religions insofar as they lead man to relinc^uish

dealing with problems of his destiny to the power of a
transcendental being,

Theistic religion

also deprives

man of making moral decisions based on his experience and
on an enlightened view of right and v/rong instead it

promotes belief in
archal.

a

dogma that is absolute and patri-
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Huxley considers the evolutionary
humanistic
perspective as a base for an enlightened
theology ard religion
of the future.
This religion will base itself on
human
knowledge to define man’s sense of right and
wrong, define
human destiny in its evolutionary context
and enhance
man’s feelings of sacredness and wonder
not in a super-

natural being but in the phenomenon of his own
existance.
Huxley’s view of religion is similar to that
of
the nineteenth century movement of atheistic
humanism.
»»hereas the atheism of the nineteenth century
movement

was based on a philosophical analysis of religion
and

history, Huxley’s atheism is based on the naturalistic

theory of evolution that views man as a product of
natural forces.
Teilhard Vprsus Huxley
Teilhard de Chardin, on the other hand, considers
the na.tura.li Stic evolutionary thesis as incomplete and

inadequate without its transcendental dimension.
to Teilhard,

a

According

broad look at evolution shows clearly a

tendency of the cosmic stuff in the universe to transform
itself chemically and organically to produce elements of
psychism.

They are associated with an inner dimension of

being which he refers to as the v/ithin of existence as
opposed to

tlie

without v/hich is physical appearance.
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Evolution is a tendency towards the
actualization of the
withxn, which has reached its most
advanced
level of

actualization in the human psyche.

Teilhard interprets

the evolution of the psyche as the
actualization of the

transcendental element in the universe.

He seems to

equate the emergence of consciousness and
the emergence
of the hyperpersonal psychosocial organization
with an

emergent divinity.

He envisions a point of finality which

he calls the Omega Point.

In a metaphysical interpretation,

he conceives of it as the full actualization
of "God" in

evolution.

This coincides with the emergence of the

highest levels of consciousness in the universe coupled

with higher levels of psychosocial organization.

Teilhard

has inspired many theologians with his insight of

reconciling theism with evolution.

Huxley and Teilhard

while sharing the elements of the same evolutionary
thesis differ in some aspects of its philosophic inter-

pretation.
Their combined ideas from an insightful synthesis

centered around the totality of the human phenomenon,

Teilhard's and Huxley's ideas provide a framework of

evolutionary humanism that inspire both theistic and
atheistic thinkers.
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CHAPTER

IV

IHiPLIGATICNS OF EVOLUTIONARY
KUMANISi.l TO

INTERNATIONAL EDUCATION

The world view of evolutionary humanism
has

broad implications for man's conception
of himself and
his culture.
In particular, it has implications for
education and for the development of individuals,
cultures
and mankind on a global level.

This chapter explores

the global implications.

Education, when viewed from the broader pers-

pective of human experience, can be understood, vitalized
and directed to make its processes and objectives com-

patible with desireable psychosocial goals.

Enlightened

criteria for choices of psychosocial and educational
objectives can be made on the basis of a humanistic

understanding of man' s petentia.1 as individual, of the
role that society plays in his development and of his

contributions to society.

Sun;-ival and the quality of

life depends on the full development of human potential
and on the organization and planning of human and material

resources.

It is through education in its broadest

sense that such a challenge can be faced.

Evolutionary Definition of Education
It is, therefore, necessary to start with the

most general definition of education, one that is more
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encompassing than education as formal
schooling.

A broad

definition would include all educating
processes and all
situations in which teaching or learning takes
place.

It should include the formal and the
non-formal aspects

of education.

An encompassing definition of education can
be
expressed in evolutionary terms as the mechanism
of

psychosocial evolution.

It is the process of transmission

and transformation of knov/ledge and of culture.

An evolutionary definition is necessary in view
of the crucial role that learning played in psychosocial

evolution.

Man’s success as a species is a consequence of

the evolution of the brain and the accompanying development
of mental abilities and complex modes of communication.

He has adapted the environment to his needs using tools
and developed technologies of varying complexities.

His

intellectual abilities have enabled him to achieve complex
modes of social organization as well.

This was possible

because the evolution of the brain made learning the

mechanism of adaptation and opened limitless horizons to
man’s experience.

Learning and teaching enabled man to

use the cumulative knowledge and experience of mankind,
add to it, adapt it to new conditions and transmit it to

new generations.

Thus, knowledge and the processes of

learning have an inherent evolutionary value and are as
important in the shaping of man's future as they have been
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in shaping his evolutionary
success.

Using this definition, the
difference between
formal ejid non- formal education can
be explained
in

evolutionary terms.

The non- formal processes have
had an

essential educating function throughout
history and in
all cultures.
Their role was predominant.
Formal
schooling, on the other hand, is a modern
phenomenon, a
highly specialized one that developed
in response to the
modes of organization in industrialized
societies.
The
non- formal processes, however, still
remain a predominant
educating mechanism in many cultures. The
two modes of

education tend to develop simultaneously and
enhance each
other in modern civilizations.
For instance, cultures in
which the formal processes are well-developed and
reach
the whole population simultaneously develop
more effective

mecnanisms of non-formal education.

Books, newspapers,

and printed materials in general are one of the most

effective mechanisms of non-formal education.

Its

effectiveness, hov/ever, depends directly on the success
of the formal system and the spread of literacy.

Radio

and television are equally effective mechanisms of non-

formal education, although their real educating potential
still remains to be tapped in many settings where literacy
is not universal.

In spite of the achievements of the non-formal

processes of education, their significance has been under-
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estimated and overlooked by educators.

In a sense,

the

success of the formal processes in the
seneration of
knowledge and in the advancement of
technologies has

overshadowed the relevance of the non-formal
processes.
On a glooal level ana in the most developing

countries,

the formal processes reach only a
minority of the population.
The non-formal processes, however, have
a more far-

reaching educating potential and could better
achieve
the objectives of information-dissemination,
consciousness-

raising and moulding of values and attitudes.
the

i

oriual

V/hereas

system cannot reach and educate everyone, the

non-formal system can and ought to be more fully explored,
Tne non-formal“ processes also play a significant
role in formal schooling,

Many students experience more

growth and development through the non-formal processes

o'f

school tnan through its strictly academic a.spects.

Learning in such instances often has more personal
significance and more lasting effects,

A great deal of

learning and maturing results from peer interaction.

The

informal interactions within the school environment have

many significant effects that were not intended by the

formal process.
to it.

Many good results even happen in reaction

In an analysis of formal schooling, it is necessary,

therefore, to explore the educating potential of the non-

^The non-formal educating processes include all organized
educating efforts outside the formal school setting.
Informal
educating processes would entail incidental learning in
school settings.

76

formal processes,^
In summary, the processes of
formal and non-

formal education are an evolutionary
response to the
requirements of higher levels of adaption
and psychosocial
organization.
They are also a parameter indicating
the

level of such development and organization.

When considering formal and non-formal
education,
a distinction should be made betv/een
education, as the
specific activities and outcomes of learning
situations,
and education as the study and generation
of knowledge
about the field; in other words, the science of
education.
The distinction between the activities and
knowledge

generated about education and its processes is analogous
to that between technology and its related science.

A

technology may be defined as a complex process of production with the associated requisite skills and knowledge.
A science, on the other hand, is a body of systematically

organized knowledge about the field.

Science and technology

are int 5.mately related; developments in one often generate

developments in the other.

Experimentation is a necessary

mechanism for discovery in both.

Similarly, education

as technology and education as science should be inter-

related and supportive of each other.

Development in

educational processes should generate a body of organized

2

R. Dreeben, On V/hat is Learned in School
(Addison- Wesley, Reading, Mass )
.

,

I968, passim.
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knowledge about the field.

Conversely, development in the

formulation oi ideas about oducation should contribute
to the development of alternative educational practices,

Ihe broad implications of evolutionary humanism
to the technology of education require that the processes

and outcomes of education be planned and geared to achieve

evolutionary humanistic goals: to facilitate the full
development of the human potential in the individual
and to prepare individuals to contribute to long-range

psychosocial objectives.

The implications to the theory

of education, on the other hand, defines education in

evolutionary terms, clarifies the function of education
in developing human potential and shaping psychosocial

evolution.

Model of Psychosocial Evolution
To facilitate the conceptualization of education

in evolutionary terms, the following model is presented
as an analogy that was inspired by Huygen's model of the

propagation of a light wave.

In Huygen's model, the

light wave is described by a wavefront or envelope that

propagates in space as in Diagram 4.1.

At any one

instant in time the wavefront has a certain shape such as
A in the diagram below.
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Diagram 4,1
Analogy between psychosocial evolution and propagation
of a light wave
The shape of this v/avefront is a product of the wave’s

interaction

v/ith

the medium it has passed through.

Points

along the wavefront A correspond to small wavelets or
sources of radiation v/hich spread in all directions.

The

subsequent development of each wavelet depends on its
interaction

v/ith the

medium that it passes through.

The

v/avefront at a later time will have a new shape corresponding
to B in the diagram.

The shape of this new wavefront is

made by drawing a line that envelopes the wavelets.

The

shape of this wavefront is, so to speak, the sum effect
of the contributions of neighboring wavelets.
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In analogy, psychosocial evolution
can be viewed
as a wave propagating in time.

At any particular moment

in history, the shape of the wavefront
corresponds to the

psychosocial condition of a society in a
particular context.
Tne individuals in the society
correspond to the
v/avelets

in the model.

Individuals like wavelets are the products

of a psychosocial context.

They each represent a new

source of growth, of propagation and of
radiation, each
capable of some contribution.
The development and contribution of each individual is shaped by his interaction
with
the existing psychosocial medium and the other
individuals
in

hj_s

environment.

The sum effects of the interactions

and contributions of the various individuals in
a given

environment corresponds to the new wavefront B in the
diagram.

In this model, the medium corresponds to the

context in which an individual lives.
is psychosocial,

Since the medium

its elements are cultural and include all

societal norms and constraints, institutions, laws, and
values.

The medium is shaped by evolutionary trends.
In the model for the propagation of light, the

wavelets propagate in the medium, but they are not part
of the medium.

This is not true of psychosocial evolution

because individuals are an integral part of the psychosocial medium.

A strong political leader, for instance,

while a product of his own cultural medium, can signifi-

cantly affect the lives of other individuals and so becomes
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an integral part of the
psychosocial context. Each
individual is a component of the
psychosocial medium and
effects Its shape through his
unique contribution.
Applying this to the school environment
as a psychosocial
medium, one can view each teacher
and each student as an
element in that medium that shapes
and transforms it by
his Contribution and initiative.
The

analog between psychosocial evolution

and

Huygen*s niodel is useful and powerful
because it represents
psychosocial evolution as centered around
the development
of the individual, while at the same
time enables
one to

think in terms of broad social development
and change.

Education as a field of enquiry may, therefore,
be viewed as the study of the processes
and forces that

shape the development of individuals in their
inter-

action with learning situations in spontaneous
or designed

psychosocial environments.

It is also the study of desirable

psychosocial ends and the design of educational contexts
and experiences that affect the grov/th and development

of individuals towards their contribution to such ends.

Education can be viewed as a humanistic endeavour to develop
human potential.

It is the vehicle of humanizing individuals

through developing consciousness, sensitization and deepening
of awareness.

The goals and processes of education are

not often selected to achieve evolutionary humanistic goals.
They are ctiosen rather to respond to expedient short-range
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economic or social goals.

Often the process of education

is also defined hy tradition and
habit even without

relating them to goals.

Evolutionary humanism provides,

therefore, criteria for the selection
of meaningful
gcals and for the design of education
to meet them.
-?-ndividual and the Collective

Education has two broadly interrelated
functions,
one dealing with the development of the
individual,
the

other dealing with social development.

The interrelated-

ness of these two aspects raises central
philosophic
issues.

Should education be designed as a comprehensive

process of conditioning and training to enable individuals
to fit into a complex social context in ways that
enable

them to be relatively fulfilled and capable of significant

contribution?

Can education develop a real insight into

psychosocial ends and gear itself to the preparation
of individuals whose behavior contributes constructively
to such ends?

Or should education deemphasize its pursuit

of social goals altogether and concentrate fully on the

development of human potential along lines that are most

fulfilling to the individual himself, by providing education
resources and the kind of supportive environment that
best enhances such development?

Should education aim at

helping individuals progress towards goals that they
perceive as desirable and fulfilling and by so doing define
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the desirable psychosocial ends
as a product of the educated
conscious choices of the individuals
themselves? Would
the development of the individual
if allowed to move
freely towards ends that are meaningful
to him make the

development of the whole psychosocial
wavefront move
tov/ard^ desirable ends or v/ould
the development

of the

psychosocial front be best served by educational
processes
of Skinnerian conditioning of individuals
in comprehensive
a.nd.

c s.i'e.'fully

pro— pla.nri6d

ouli

schsniGS?

The answers to such questions v/ould define

educabional approaches, the choice of educational goals
and pedagogies of learning.

These answers would shape

the student-teacher relationship and define the
character

of educational institutions

,

It v/ould also define the

approaches of non-formal education processes.

The evolu-

tionary humanistic viewpoint provides philosophic answers
that have to be validated in real-life educational contexts.
The global overview of evolutionary humanism

appears at first glance to be primarily concerned with the
broad aspects of psychosocial evolution, collective survival
and the quality of life in general.

The function of

education v/ould then be to prepare individuals to fit
into the broader schemes of evolution,

A more critical

insight, hov/ever, provides a different answer.

The develop-

ment and deepening of each individual consciousness contributes

additively to the total effects of psychosocial evolution.
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The Whole process is
humanized and personalized
as a
consequence of tne Jiumanizaiion
and

personalization of

each individual.

Evolutionary humanism has
a basic faith
cnat human nature and
the human consciousness
is positive
in its essence.
It believes that
individuals given the
freedom to become what they
want to bo in a supportive
environment tend to move towards
goals that are satisfying
to une.,1 and am tne same
time make socially responsible
choices and commitments.
They also tend to become
more
supportive of other individuals
and help them achieve
their own goals.
The growth and development
of individuals, on the
other hand, is hampered when
forced through social and

environmental constraints to make choices
that they do
not perceive to be meaningful.
The creativity, commitment
and happiness of the individual
seems to suffer in such
cases.

Thus, by humanizing the individual,
society is
humanized through the free flow of individual
choices.
The

implication for education is that it should
not constrain,
condition and limit but should educate for
freedom of
choice, spontaneity, creativity and avrareness.
Education
should help individuals to pursue personally
raeaninful

lod-.
l^ol,
pass.im,

Becomlns: A Person

.

Houghton Mifflin,
*
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comraitmerits ^
,

While preparing the individual to develop
his
full potential the curriculum content
of the various
educating processes should expose the learner
to social
and global issues.
Such issues should be presented as

problems to be analyzed and reflected upon.

Through

debate and dialogue students should be helped
to seek

meaningful solutions and to translate their understanding
and their solutions into positive attitudes and
action.

The orientation of individuals to reflect upon
and to seek

solutions for societal and global issues^ prepares
the foundations for convergent action that affects
the

future development of

the.

psychological v/avefront.

Global Evolutionary Goals
The global perspective of evolutionary humanism

conceives of survival in terms of life quality for
individuals, communities and the species as a v/hole.
Life quality requires the availability of adequate food,

material resources and a healthy environment.

The psycho-

^This viewpoint is supported by a Eupsychian network
in psychology whose expressed goals are to help "...individuals grow toward fuller, humaneness, the society to grow
toward synergy health and all societies and peoples to grow
tov/ard becoming one world and one species". Ivlaslow, A.H.,
Tov/ard a Psychology of Being p, 237
N.Y., D, Van Nostrand
Company, 19o8i
,

^Paulo Friere,

Pedago/'r/'

,

of the Qooressed

,

Passim,
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social quality of life depends on
the availability of
cultural resources for enjoyment and
for aesthetic and
educational purposes.
The physical and the psychological
quality of life require a minimum standard
of living under
reasonable levels of stress. Man will achieve
better
levels of self-actualization if provided
with stability
and security.
Man needs a secure and peaceful environment
free of menaces to life and free of exploitation
and

subordination by other individuals or nations.

In such

an environment man will be creative and by
contributing
his share of labor, he can enhance the quality
of the

psychosocial environment and realize more of his own
potential.

Man will humanize his environment and the people

in it only when he himself is humanized and fulfilled.

Ideally, such conditions would have to prevail on a

community level and on a global level as well.
The earth is an isolated globe and a closed

system.

Its resources are finite and its regions inter-

dependent.

As a consequence of modernization and techno-

logical developments, this interdependence is achieved
through various means of transport and communications,

A

look at the world economy shows that all countries are

interdependent in their use and sharing of earth resources,
A bad crop in one part of the v/orld might mean hunger for
another.

Mankind is interdependent in its technologies,

manpov/er, and knowhow.

At this stage, the developed
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countries predominately contribute
manufactured goods
while the developing nations
contribute raw materials and
energy supplies.
The trend of industrialization
in the

developing countries will eventually
change the pattern.
They will develop the skills and
the technology for
proauction in the future. All countries
will eventually
become producers of raw materials and
manufacturers
and

consumers of goods.

For the time being, the developed

countries consume the lion’s share of earth
resources,
however, uhe gro//ing polj. tical and economic
awareness in
the developing countries will lead to
a more equitable

distribution of resources.
luankind is also politically and culturally

interdependent.
more.

No culture is completely isolated any

Cultural and political differences are constantly

bridged, through modern means of communication,

through

politica.l exchange and population flow from one culture
to Tihe other.

There are grovdng international movements

of convergence among various cultures.

Such convergence

is indicated by the growing importance of regional

political organs such as the Organization of African
Unity, the League of Arab Nations and the European

Common Market.

The best example is, of course, the United

Nations and its related organs.

The v^ork of such

organizations is significant in effecting political,
cultural and economic exchange betv/een nations and in

8?

stressing their interdependence.

International organiza-

tions have sometimes failed to resolve
conflicts because
the nationalistic interests of member
countries were
stronger than their global concerns. This
can be viewed
as a transitional developmental stage
in a movement

toward globalization.

The work of world organizations

such as UNESCO and UNICEF, hov/ever, has been
effective in
dealing with humanitarian, economic, developmental
and

cultural aspects primarily because nationalistic
interests
in such areas are more easily harmonized with
global
concerns.

This success is significant and indicates that

the ultimate cause of world peace might best be served

througn international planning and cooperation in the
areas of porjulation control, resource development, food

production, industrialization, ecology, education and
economic development.

The interdependence of nations will

require more dialogue and more cultural exchange.

The

cross-cultural interactions will stress similarities of
purpose and common goals and develop tolerance and appreciation for differences.

The convergence of cultures on

the regional levels v/ill become increasingly more important
in affecting global survival and the quality of life in

all parts of the world.

D
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P.J*

Scluca.tiiQn

in

Globa..l

Survival

Interna-tional achievements depend on the awareness
ol

indiviauals who are capable of forming healthy self-

reliant communities and nations that are open to cooperation and exchange.

Education acquires a globally

significant role in preparing individuals to become con-

tributing members in such commimities and in developing
in them a sense of international consciousness that leads
to awar-eness of the limits of narrow ethnocentric and

nationalistic perspectives.

Education should deal vdth a

conglomerate of issues that have global relevance and are
crucial to survival and the quality of life.

These include

population control, resource development, environmental
quality, peaceful resolution of conflicts and the

universalization of man and his values.

Through research,

curriculum development and planning, education should
explore all the educating processes that relate to the

global issues and to make effective use of the formal
and non-formal processes to reach individuals in every

community.

Global problems confront ma.nkind with a

situation that is unprecedented in human history.

Their

resolution v/ould require a global educating effort.
In discussing the global dimensions of education,
a modification of the v/avefront model can be applied.

It

corresponds to the psychosocial conditions of mankind as
shaped by economic, political, technological and cultural
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developments.

The wavelets correspond to nations
or

communities contributing to and affected by a
global
medium that is interdependent in its material,

culturaJ

and manpower resources.

The future shape and development

of the v/avefront correspond to the quality and
quantity

of life in various regions of the world and in
various

communities.

The shape v;ould correspond to one of many

alternatives tnat can be affected by local, regional and
global planning efforts,

Fonulation and Resources
Overpopulation and the existing trends of

population growth is the most crucial and most explosive
global problem.

The quality of life depends on the

adeo^uate availability and distribution of resources.

Since the earth is a closed ecosystem, its depletable and

recyclable resources are finite.

Consequently, continued

unchecked population growth would result in a

corrlxinued

decrease in the resources available per individual.

will be a widespread shortages in food,
and space. ^

energA/-,

There

materials

Shortages will result in more competition

among individuals, classes, interest groups and nations,

'^For a more analytical discussion of the relationsiiip
betv/een popula.tion and resources, see Jay Forester, V/orld
Dynamics (Cambridge; V/right Allen Fress, 1971). This
discussion limits grov.’th to a report f rom the Club de Rome
project on the Fredicament of Ilankind, A summary of
findings is given in Appendix I.

90

This would result in stress that v;ould
deteriorate the
•material and the psychosocial quality of life.

Resources would he inequitably distributed
i)etween various groups and nations resulting
in gross

Social j.njustioes
tenc-ioiio,

become a

s.nd

serious internal and international

v^onflicbS could acquire global dimensions and
rea.l

menace to peaceful coexistence,

Competition

Would hinder the needed international cooperation and
drain oaxlly needed resources to armament and defense,
j-ne

laenace of a orealcdown in international communication,

wars and nuclear holocaust becomes progressively more

imminent
V/orld

problems are usually of a complexity that

is compounded by cultural and value factors;

simple analysis and evade easy solutions.

they defy

It is evident,

however, that unless population is planned and controlled
on the family, national, regional and globa,! levels, it

would be impossible in the long-run to keep the quality
of life from deteriorating.

It is necessary,

therefore,

that education use effective formal and non- formal

approaches to stabilize world population.

Education can

fulfill such a role only if there are developed social,
economic and political infrastructures to support its
efforts.

Large-scale planning on every level is necessary.

Such planning can be effective only if education reaches
the individual level in all cultures and deals with a
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variety of cultural and religious
values that hinder
family planning. The success
of family planning among
affluent societies indicates that
there is
an inverse

correlation between the rate of
population growth and the
level of socio-economic development.
Population planning,
therefore, needs to be coordinated
with programs of
development,
Dgyeloning Human Potential
The quality of life depends on
adequate

availability of resources that are equitably
distributed.
Resources are not only material, they are
also
cultural.

Cultural resources include technologies,
manpower,

education as well as political and socio-economic
infrastructures.
Ideally, social goals should aim at the

-

development of societies that are self-sufficient and
self-reliant.

The resources necessary for self-sufficiency

and self-reliance require a developed industrial,

technological and manpower base.
resources are
=

,

The cultural and material

therefore, interdependent and have to be

developed simultaneously.

Education plays the crucial

role of preparing the manpower base as well as technology

which allov/s for efficient development of material resources
and distribution of social services.

Education in itself,

however, is a major source of economic consumption and in

most countries is a heavy bui’den on the economy.

The develop-
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aent of education competes
with other economic
priorities.
is e^oential, i,nerefore,
that rigorous educational
planning be carried out on a
national level to coordinate
education with manpower needs
and manpower needs with
resource development and
production,
duidelines would
aim at the maximization of
cultural and material resources
and the regulation of
equitable distribution of both,
fius aspect of resource
development requires in-depth
research, analysis and educational
planning and development
to help education meet
national needs and to help national
resources supply the needs of its
educational systems.
There is a high correlation between
levels of socio-

economic development and levels of
educational development.
However, countries at higher levels
of development
tend to

progress faster than the countries at
lower levels.
The
gap separating the developed and the
under-developed is

likely to grow wider unless substantial
efforts are
made by the developed countries to help
them through
sharing of resources, manpower and knowhow.
Relationships
among nations are currently based on nationalistic
interests that are directly based on resource
exploitation,
trade, and territoriality.
The growing awareness among

developing nations of the value of their natural resources
coupled v/ith the growing dependence of the industrialized

nations on such resources is creating new incentives for

cooperative action between developed and developing
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nations.

In return for sharing their
resources, the

developing nations will seek the help
of the industrialized
nations to develop their manpower needs,
their technology,,

and the means of production.

Education will play a

crucial role in this kind of development
by building the
necessary scientific, managerial social
infrastructures
that are required by modernization.
Qyjjiity of the Environment

Another essential aspect that affects global
survival and the quality of life is the ecology
of the
environment.

Resource exploitation, development and

indub criali za bion have exerted tremendous ecological

stress on the environment.

Air and water pollution have

become a menace to public health.

Some of the pollutants

such as DDT, mercury, and nuclear waste have such a

long range impact that they do irreperable damage to the
environment.

The ocean beds which are expected to be a

major source of food in the future might be irreperably
destroyed by pollution unless drastic measures are taken
to cont.rol it.

Pollution is also endangering many species

of flaura and fauna and depriving man of sources of

aesthetic enjoyment that are necessary for quality of life,

r^dern man is likely to cause serious ecological damage
to the earth and make it unfit for survival of mankind

at the same time, modern man has sufficient understanding
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of ecology to be able to plan the ecology
of the earth.
Exercising his choices v/ill make and define
an essential
aspect of global survival.
Education should take an
active role to teach about ecologjr on every
level and to
develop ecologic av/areness and concern.
Education should
also define values that enhance the quality
of the

environment and educate people to adopt them.

The effort

of education should stress the experiental dimension
and

concentrate on the quality of the immediate environment.
The non- formal mechanisms of education have an
equally

essential function in raising public consciousness about

ecology and the menaces of ecologic stress to global
survival.

Resolution of Conflict and the Universalization of

Iv]ah

The trend of overpopulation and resource

depletion is likely to increase competition for resources
and territory.

It is likely,

therefore, that competition

will progressively increase the chances of armed conflicts.

Conventional wars and the menace of nuclear war can
become a serious menace to survival,

V/hile

competition

over resources and territories is an essential evolutionary

phenomenon for all species, in the case of man, large
scale conflicts sliould be viewed as a regression in human

evolution because man has reached an evolutionary stage in

which his consciousness and his av/areness of himself as
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a species requires him to
resolve his conflicts by

peaceful, rational and just means.

Kan's awareness should

him to collectively converge
in cooperation towards
a shared destiny.
This requires international
cooperation
and a universalization of man
in all cultures.
gi^ide

Achieving a high level of international
cooperation would require the development
of regulating mechanisms
for equitable distribution of resources.
International
planning should enable nations to resolve
conflicts
and

establish a condition of symbiotic
interdependence in
which the prosperity of one implies prosperity
for the
other.

This v/ould entail the development of a
sense of

internationalism that outgrov/s the narrow sense
of

nationalism and ethnocentrism.

Ethnocentrisra is an

essential feeling of affiliation to a group accompanied
by the rejection of other groups as antagonists
or

competitors.

The sense of ethnocentrism could, therefore,

be very narrow and limited to the family and the tribe
or it could be broader and limited to a nation or a

religious group.

Individuals differ in their level of

ethnocentrism and degree of openness to other groups.
Their openness is a function of their exposure to other
groups and can be viewed as a continuum along which an

individual progresses in a process of universalization.
The progress is marked by developmental stages.

Progression

from one stage to the next requires an individual to
outgrow the ethnocentric boundaries that tend to limit
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affiliation and identification
to that group at the
exclusion of others,
ihese barriers can be viewed
as ethnocentric
ooundaries that can be represented
symbolically by

concentric circles as shown in
the Diagram 4.2.
The
innermost circle is the family and
the outermost is the
human species.
Between these two poles there are
ethnocentric boundaries of tribalism,
religion, race, nationalism,
regionalism and others that limit an
individual’s sense of
group affiliation.
The universalization of man
would
entail a movement from one stage of
narrow affiliation to
a broader one.
Some people are arrested at a particular
stage while a truly universalized individual
^would have
outgrown all barriers and developed a real
sense of humanistic

Universalization of man is represented as a progression
through develop! ental stages that are characterized by
ethnocentric boundaries
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’historically, man has been
collectively

progressing from narrow sense of
ethno centrism to wider
ones,
Han has overcome ma.ny tribal
boundaries and

should

progressively overcome nationalistic,
religious and racial
bouno.ax‘ies

This historic progression has been
marked by

successively more advanced staves of
collective awareness.
Similarly, the development of each
individual avvay from
eth/nocentrism marks more advanced staves in
his development
ana awareness.
The globalization of man requires
the

globalization of individuals in every culture.
t?irougji its

.this

formal and non-formal ajpproaches

ca.n

fulfill

function.
Fix s

01

Education

t-lici.nd

experience ano exposure to individuals

cultures and sub-cultures is the most helping process

to outgrow ethnocentric barriers.

There are many

avenues, all of which involve dialog-ue, exchange and inter-

dependence,

ihrough cross-cultural excha.nge of ideas and

values, through exchange in education, science and technology,

through telecommunication and the flow of individuals
such

a.s

students, scholars, technicians, politicians, pro-

fessionals, businessmen or tourists across national

boundaries, through manpower exchange and technical cooperation, and through international organizations, there are

ever-widening possibilities to universalize man.
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Universalizatinn of Human Vnlues
Global survival and qualitative
advances in
psychosocial evolution would require
man to define

and

Shane the essential values that
have mlobal relevance.
V/ithout eliminating the values
that enhance the cultural

diversity of manlcind, certain values
should be shared by
<ull cuIl.

...

reo

o.nd

oecoiiie

common value denominators,

Such

values should be based on an objective
view of human
evolution and on a clear insight into man’s
future
evolution.
They should be established through
cultural
exchange and communication.
The ideas of evolutionary

humanism and the values that they imply can become
a
common denoirdnator to be shared by all cultures.
5 c h emat i c G ut 1 in e
pi 'te nsion of -nterno.tiona.l Bducation

Diagram

-^.3

a,

b,

c,

and d attempt to schemati-

cally represent the dimensions of International Education
es implied oy the perspective of evolutiona.i'y humanism.

In Diagram

a evolutionary humanism is represented

as an idea base that has implications to education and to

other economic, political and social aspects.

The

implications to education attempt to relate educational goaJ
and processes to evolutionary psychosocial ends.

This

requires an evolutionary definition of education which

v/as
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clarified and illustrated by the
wave model presented in
Diagram b.l.
In Diagram 4.3 b, two
educational processes
are identified, the formal and
the non-forraal processes,
iiacn process uses vaxious
vehicles that are outlined
in

the second column of Diagram
4.3 b.

The third column

in Diagram 4.3 b links the
educational processes to other
psychosocial processes.
It also connects the processes
to theoretical and conceptual
foundations of education.
Diagram 4.3 c outlines the major issues
and problems
relevant to global survival and to the
quality of life in
psychosocial evolution.
The linkages in the first
column connect the issues of global survival
to the

processes of education.
Diagram 4.3 d describe the desirable developmental
trends for each of the global issues and relates
it to
the evolutionary psychosocial ends that are
outlined in

the last column.
lean is

in a process of psychosocial and

cultural evolution,

Education is the mechanism of such

an evolution,

cne meclianism of encu3.turation and

Ic is

the vehicle of developing human potential.

In its most

immediate function it is a community phenomenon; in its

broader aspects, hov/ever, it acciuires a global role
in the shaping of the future phases of psychosocial

evolution,

This broader aspect of education is referred

to as global or international education.

In its

theoretical
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dxmenoionsj ix is ihe conceptual
framework, the technology
and skills, the research and
analysis that relate global
issues to local and community
aspects of education.
In
its applied form, it is the
specific educating efforts,
actiN^i^ieo, programs, projects
and experiments that relate
ohe eaucation of the individual
to the

broader inter-

cultural and global dimensions.

Its vehicles are the

lormal and the non-formal processes
of education.
The
formal system in every culture and on
every level should
develop an international component.
The non-formal system,'
on the other hand, through information
media, through
organized out-of-school programs, through
the political
processes and through religion, art, literature
and
every other educating process should fulfill
a far-reaching
educating function by shaping values and attitudes
and
by developing new levels of personal and
social consciousness,
jiducation can have a significant impact on
other cultural,

socio-economic and political processes.

The total impact

will inevitably shape communities and the global
condition
of mankind.

diagram

4

.

a
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dimensions of INTERNATTOWAT.
Idea base

Implications

Definition

to economic, political,

social and cultural

Psychosocial

evolutionary
wave model

DIAGRAM
j

Educational
processes

Formal

4.3b
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MMENSIONS OF INTERNATIONAL EDUCATION
Vehicle of education

Other processes
economic, political
soc ial and cultural
:

Schooling: regular
vocational

Higher education

Linkages between

education and other

psychosocial processes

Non-f ormal

Community based
educational programs
Adult education
Media: press, radio
television, movies
Political organizations
Consciousness raising
groups
Organized religion
Apprenticeship in
crafts, technology
Performance arts

j

Science and
technologies
of education

Theoretical
conceptual and

developmental
connections

V
Conceptual models
research, analysis,
evaluation, experimentation, developmental projects

103

DIAGRAM 4.3c

DIMENSIONS OF INTERNATIONAL EDUCATION
Linkage
Issues and problems relevant to global
survival and to quality of life

Population: Controlling population growth
Regulating and insuring equitable resource
distribution. Family planning: national,
regional and global levels. Consciousness

Curricula
Processes

raising.

Methodologies

>

Resources
Material: recyclable and depletable supplies.
Space, food, energy, minerals etc. Ecology of
environment
Cultural: Manpower, technologies, socio-economic,
institutions, managerial infrastructures,
political, educational and industrial base.
:

Institutional
molds
Educational

planning
j

Environmental quality: Environmental impact due
to resource exploitation. Impacts of industrialization. Pollution and menace to public health.
Preservation of flora and fauna. Regulation of
environment to produce a balanced ecosystem.

Peer learning

Dialogue
Social norms

Public opinion

Economic forces
Religious, moral

training

Leisure and

entertainment

Planned non-formal

educational
programs
Incidental learning

<

Conflict Agression due to competition for resources
and territories. Economic competition over markets.
Exploitation through colonization.
Cultural basis of conflict: ideologic, political __
religious, ethnocentric, racist and nationalistic.
Effects: wars, nuclear peril, economic costs,
international tension and disarray, dehumanization.
:

Universalization of man Cross-cultural exchange
and communication. Flow and exchange of ideas:
educational, scientific, technological, ideologic,
political and cultural. Exchange and cooperation.
Flow and exchange of population: s tudents scholars
technicians, professionals and politicians.
Telecommunications. International organizations:
global planning, resolution of conflicts, regulation
of resource development and distribution, population
and environmental control. Humanitarian efforts.
:

,

Development

Universalization of values Exchange and adaptation
of values. Diversification of values to enhance
cultural richness of mankind. Sharing and universalizing values that have global relevance.
:

DIAGRAM

4.3d
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DIMENSIONS OF INTERNATIONAL EDUCATTOM

Desirable trends

''

Psychosocial evolutionary ends
Balance between population
and resources. Equitable

r

Control and

distribution of resources

planning

Quality of life

Healthy environment

r

Regulation
Equitable distribution
Planning and

Preservation
Ecological planning
Regulation, management

Aesthetic quality

Access to cultural resources
More international harmony
and cooperation

Reduction in international tension
Sharing material and cultural

resources
No exploitation of one group

/

J

Rich in aesthetic experiences

Less polarization

by another

More exchange and dialogue

Enhance cultural diversity

Communication, cooperation

Convergence of mankind as a

and interdependence

species towards a shared destiny

Exchange

Interdependence

appreciation
Convergence towards
shared goals

Exchange, appreciation
and understanding

Tolerance

105

CHAPTER

V

AN EVOLUTIONARY KURA.NISTIG VIEW
OF FO Rival education

The evolutionary humanistic perspective
defines
an evolutionary role for education
that shapes psychosocial

evolution and is centered around the development
of the
individual.
Education and psychosocial objectives are
achieved through the processes of formal schooling
and

through non-formal processes.

Formal schools in particular

can be viewed in their historic development as
evolutionary

phenomena that have emerged in response to higher modes
of
psychosocial organization.

To facilitate the conceptualiza-

tion of the school in its psychosocial context, a model
of
the school is presented.

This model can be used to analyze

the processes of a school, its inputs and its outputs for

purposes of transforming and directing it towards an

evolutionary humanistic approach to education which views
the development of the individual as a recapitualation of a

cultural phylogeny.

This theory is inspired by the biologi-

cal theory of recapitulation^.

With this theoretical view

^Recapitulation in this context is inspired by the
biological meaning of the term; in biology, the theory of
recapitulation states that "an organism passes through
successive stages resembling the series of ancestral types
from which it has descended so that the ontogeny of the
individual is a recapitulation of the phylogeny of its group
(V/ebster’s Third Nev/ International Dictionary),
The term recapitulation is here
used in the context of cultural
and psychosocial evolution.
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of education, schools in various
cultural settings can
then be analyzed and restructured to
meet evolutionary
humanistic goals.

Evolutionary Character of School
While still a relatively

nev/

product of modern

civilization, the processes of formal schooling
and schools
as societal institutions have many
characteristics that
support an evolutionary definition of education.
Teilhard
views psychosocial evolution as a process of
complexificalion that results in higher levels of organization.
tion,

Idea-

the intensification of human consciousness, the

accelerated spread of knowledge and learning have advanced
human evolution.

The emergence of settled communities,

cities, societal institutions and highly organized modes
of production in industry and agriculture, are all mani-

festations of new modes of organization and of increasing
complexification.

Similarly, organized modes of learning

such as schools have developed as efficient mechanisms for
the transmission of culture, and for the spread and

generation of knowledge and are an important, evolutionary

phenomenon in history.
The Greeks the Romans, and the Arabs have

experimented with approaches to schooling before the spread
of formal schools on a large scale during the last three

centuries.

The concept of schooling evolved from earlier

10 ?

approaches to teaching.

The one-to-one approach
of tutor! ng

developed into group tutoring
in which a single teacher
taught a gi^oup Of students
at different learning
levels,
various subjects on a one-to-one
basis.

This was the pro

totype of the idea of schooling
which developed into its
modern form.
This development is a
progression towards
more economicaJ. use of the
teacher’s time and efforts.
There are in this respect striking
similarities
between the school and the factory.
Their historic

development illustrates that the
school, like the factory,
is a product of new and more
complex modes of societal
organization.
Industrialization, as a highly organized
process, maximizes industrial output
by increasing efficiency
in the processes of production.
Schools likewise transmit
culture, knowledge and training in a
highly organized
fashion by capitalizing on the efficiency
of group

instruction in contrast to tutoring or
apprenticeship.
The success of schools in the transmission
and generation
of knowledge and training for the manpower
needs of pro-

duction and distribution of services accounts for the
high

correlation between economic development and the spread
of
education in the industrialized nations.

Schools and

factories are both evolutionary phenomenona because they

correspond to a
organization.

m.ore

complex and efficient mode of social
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The association of evolutionary
traits with
institutions of formal education is
not a mere metaphorical
description.
Schools and the evolutionary traits
associated
with them are real products of
psychosocial evolution.

Schools in every cultural context are
significant social
experiments.
They usually develop in a process of

adapta-

tion to the needs, goals and values of
the culture they
serve.
They are a cultural manifestation that
reinforces
and perpetuates the norm and traditions
of the culture.

Schools are 'organically rooted in the past

because they have evolved over an extended
period of time;
consequently, their approaches to curricula,
instruction
and management have been established by tradition.

They

often show signs of sluggishness and inability to adapt
to
the current needs of the students.

They are usually geared

to the needs of a previous generation and respond slowly

to changing needs and conditions.

In cultures that break with tradition, the

experimental character of schools can be a valuable evolutionary feature.

It generates many educational approaches

that are successful and socially relevant.

The experimental

approach is necessary to provide education with new directions in pedagogy, curricula, methods of instruction and

institutional molds.

Experiments with educational approaches

are a key factor in affecting social change in many countries
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that have experimented with new
modes of social organization
such as Tanzania,^ Cuba and China.
The evolutionary character of schools
make them
a crucial mechanism of cultural
evolution.
Cultural
development and education are interdependent.
The broad
goals of one should be chosen in harmony
with the goals of
the other.
While the evolutionary humanistic viewpoint
can
help establish criteria and a sense of
direction for

cultural evolution and for educational choices,
the final
choices have to be established on empirical
information

relating educational processes to their cultural
context.
To facilitate the conceptualization of the

relationship between education and culture, a general
theory of education will be formulated and then applied
to
a model of the school as an institution in a
psychosocial'

and cultural setting.

Based on an evolutionary humanistic

perspective, the theory of education and the model of the
school will be universal enough to apply in the analysis
of education in various cultural settings.

School Model
The school, as a psychosocial institution, has

an extended educating function whose impact reaches the

family and the comm.unity.

In this model, the school as

^Julius K. Nyerers, Education for Self Reliance
Publication of the Embassy of the United Republic of
Tanzania, Washington, D. C., I967.

,

no
an institution is viewed as having
four essential components.
These are the institutional molds
or determinants, the

internal processes of the school, the
inputs and the outputs of the system.
In the schematic model (Diagram
5.1.),
the school is superposed on the
background of the community
and social context with the school
processes at the
core

of the model.

The institutional determinants are repre-

sented by concentric circles around the school
process
and spread out into the cultural context (see
Diagram 5.1b.).
The inputs to the school process are on the
left of the

diagram (see Diagram 5.1a.) and the outputs on the
right
(see Diagram 5.1c.),

While the community context is the source of the
inputs, the outputs are a feedback into the community.
The inputs are of three kinds

and value inputs.

j

people, material resources

The essential input that undergoes the

process of the school is the students.

The teacher,

administrators and educational planners are also essential
inputs that shape the process and the institutional molds
of the school.

Like the student, the staff are also

affected by the school processes.

The material inputs are

financial resources, educational materials, facilities and
services

t

The cultural inputs are the values and expecta-

tions that reflect the educational goals of the community,
and its manpower needs.

Ill

The graduates and the student
dropouts who had
only paroial training are the major
output of the school.
The graduates can provide services
as a manpower base and
represent the psychosocial building blocks
for the community.
They become a significant cultural and
political input to
society and can in turn shape the cultural
profile of the

community.

On the other hand, teachers and administrators

also become a product of the educational
process since the

school acts as an educational training center.

The

educators as output can have a significant input into
the

community through their direct participation in education
and sometimes through their transfer to other sectors.
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DIAGRAM 5,1a
SCHEMiATIC MODEL OF SCHOOL IN
COMMUNITY CONTEXT
InUD.'ts

t o_Educational

Processpa

Na tional Political, economic
and cultural constraints
and expectations.
Funding, accountability,
certification,
laws, teacher training, standards
and planification.

State and Community Inputs
Resources and services, community goals
and expectations,
market demands and specifications, family
contribution
and expectations, political structure
of educational
system, teacher accountability and hiring
practices.

Planners and Administrators

Educational planning, goals and expectations, hierarchical

administrative structure, leadership style and interpersonal
rapport and communication.
Teachers

Personal goals, philosophy of education, teaching repertoire,
training, interpersonal rapport and style of communication,

humanizing potential, awareness.
Students

Socio-economic and family background, personal goals and
expectations, age and personality traits, intelligence.
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DIAGRAM 5.1b

schematic model of school in

COMTvlUNITY

CONTEXT (cont'd.)

Educational Processes and Constraints
Constraints

iradition of school, philosophy, governance and
administration. Student expectations and norms.
Values Behavioral norms,
student perception of
socially-acceptable behavior,
"
system of recompense and
punishment, social recognition
peer pressures, parental and
teacher reinforcement
expectations
feedback
support,
I

»

J Administra !

Tjgacjieri Style, behavior,
values, rapport, teaching
repertoire training,
experience,

\

:

Learning, growth
development, action
rapport to
feeling, rapport, constudent and
flict, interaction
teachers
student- teacher
support,
student-student
decision
administrat ion- teachermaking,
student
student and
community- school
teacher
decision making
participation*
governance
style,

Community
Participation,
expectations and
needs, resources,
values and pressures.
:

\

Curriculum
Offerings, activities,
resources, approaches,
selection of activities,
student inputs,
relation to student
goals.
\

\

\

Space and Time
Organization 'of
space, and time
facilities, and
v/ays of using
them, openness,
flexibility of
space and time
schedules.
:

National Constraints
School funding, planning
standards, testing,
research curriculae, laws.

Psychosocial Environment
Quality, mood, interpersonal relationships, supportiveness, freedom or
oppressiveness, comfort, openness, ease of
affiliation and belonging to it.

:
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DIAGRAM 5.1c
SCHEFl^TIC model of school in COMIvlUNITY
CONTEXT (cont'd.)

r

Outputs and foedbacka

Services to community and nation
Cultural contribution

Shaping of values
Political participation

Contribution to psychosocial environment
Services, production

Feedback to community and educational system
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The school as a total environment
entails more

than teaching and learning.

The process of education in
the

school is a mode of life for teacher and
students alike and
ideally involves the full development of the
human potential of both.
Schooling is also an in-depth process
of

socialization.

The character of the school and the nature

and quality of its processes depend as much
on its inputs
as they do on its institutional molds or
determinants.

These can be viev/ed as a set of relatively stable
and

dynamic factors which are subject to change and adjustment
as part of the institutional evolution of the school.

They

are shaped by the tradition of education^ the resources
of the school, the educational norms, and the expectations

and policy choices of the community.

The institutional

determinants are also shaped by the planning, leadership
and creative decision-making processes within the school.
The determinants are complex, interdependent and often

vary as a function of the inputs to the school and the

cultural context of the institution.

The following list

(see Table 5tl.) describes some of the more evident

institutional molds or determinants that are typical of
most cultural contexts.

In a critical analysis of any

particular institution, these determinants and their
relationships to the educational processes would have to be
established on the basis of more critical research.
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TABLE 5.1.

DETERMINANTS OF EDUCATIONAL PROCESSES

School routines Time schedules, the use of space, the
behavioral norms, the organization and use of resources,
and the administrative managerial specifications,
!

l!jie_'teac her- student

interaction Perceptions of and
expectations from each other, the teacher's instructional
repertoire and pedagogical approach, the planning and
structuring of activities and learning experiences, the
degree of partnership in decision-making, the sharing
of values goals, expectations and perceptions, the
evaluation processes and criteria.
!

The curriculum Learning activities, experiences, materials
course offerings.
?

Educati o nal ^oa.ls Perceived explicit or im.plicit goals and
expectations of students, teachers, administration and
community.
Perception of end products and their
specifications,
i

system Traditional values and norms of the system
and the cor.imunity, educational philosophies and criteria
for evaluating students, teachers and the educational
process as a v/hole. Standards,
Va.li.i.e

I

Feedba c k System of recompense and punishment, mechanisms
of reinforcement and recognition such as grades for the
students and salary or promotion for the teachers.
I

P olicy and decision-making; -processes Administrative
educational leadership, student and teacher participation,
community involvement and other national specifications
and constraints.
i

Interpersonal hierarchical relationships between students,
teachers, administrators and other individuals involved
in the school processes.

Community specification s Job market requirements, services
and skills needed in the community, national standards and
requirements.
»

National and cultural frames Political and economic
considerations, school finding, educational planning,
teacher training programs, educational research, curricular
development, certifications, etc.
i
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V/hile the determinants of schooling
shape the

inputs of the educational system, the process
within the
school is the central aspect of education throiagh
which the
v/holistic end-product of the educated individual
is attained.

The process is dynamic and includes all the
developmental

aspects of the student through learning, interacting,
experiencing, conceptualizing, evaluating, and interiorizing

experience and values.

The process entails the molding of

the psychosocial environment of the schools as a community

experience through peer and student-teacher interaction.

Educator and student alike undergo in one

v/ay

transforming effect of the school environment.

or another the
The element

of interpersonal interaction is crucial to the process of
the school as a potent program of socialization and of the

development of human potential.
The model of the school that is presented here

does not give any specifications or recommendations

concerning values, curricula or end-products of education.
The model is intended to facilitate the conceptual analysis
of formal education and can be used to describe, organize,

structure or evaluate various interrelated aspects of
schooling.

The model, however, describes schooling as a

developmental process that is shaped by the determinants
of the psychosocial environment.

Each aspect of schooling,

when viewed in the light of an evolutionary humanistic
analysis, can be evaluated and shaped to become compatible
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with the broader goal of the development
of aspects of
human potential and of psychosocial
evolution.

The evolu-

tionary humanistic recommendations will be
based on an
evolutionary humanistic theory of education.
This theory
and the recommendations implied by it can
become the basis
for evaluating and transforming education in
its particular
cultural context.
Theory of Education as Recapitulation
The following theory of education is a construct

that explores the parallels between the development
of the

individual and the trends of psychosocial evolution.

It

views the development of the individual as an ontogenic

recapitulation of phylogenic psychosocial development.^
Education through formal schooling is the process that
fosters the development of the student, enculturates,

socializes and humanizes.
tates ontogenic

It is the process that facili-

recapitulation

of the culture.

The

phyl-ogenic and the ontogenic development are viev/ed as two

superposed developmental planes that have similar components,

To illustrate the notion of education as recapitula-

tion, the components of these planes are represented in

Diagrams 5.2. and 5.3. hy two similar schematic representations, so that they may be conceptually superposed.

3oee footnote 1 in Chapter V,
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phylogenic evolutionary plane (Diagram
5,2,)
is divided into four major components
representing
-ChG

evolutionary stages of man.

Moving counterclockwise,

phase one represents the earliest stages
of organic and
genetic development that have accounted for
the emergence
of consciousness.
This phase scans the longest period

stretching from the prelife stage to the emergence
of man.
The second phase corresponds to the evolution
of the
Noosphere and of the psychosocial sphere starting from
the
emergence of man to the early beginnings of recorded history.
Phase three corresponds to the era of recorded history,

during which man’s broad spectrum of civilization and
cultures evolved.

Phase four corresponds to the survival

stage and the future of man,

V/e

live in the transitionary

stage between phase three and phase four,

vmereas our

life is shaped by the achievement and contribution of man,

through his psychosocial evolution, future generations will
be effected by the legacy of modern man.

Each phase is divided by concentric circles into
its major developmental components.

Phase three, which is

the essential phase in this plane, is divided into develop-

mental components, corresponding to the developmental
dimensions of the Noosphere.

definition of these components

The following is a broad
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Science

Modes of ordering and conceptualizing
aspects
of physical reality.

Art:

All ^.esthetic modes of describing and
ordering
of physical reality.
Matter in space, light
ana^moveinent.
It is also all forms of
aesthetic expression: literature, music,
performance arts, audiovisual modes, etc.

Technology

All modes of designing and shaping
material
objects for use.
It is also the processes
of shaping the environment as in
agriculture
or construction.

Culture:

Ordering of man’s relationships to self, group
and enyiroranent.
It encompasses all modes of
communication, all knowledge and life style.

Cosmology:

Man's global conceptualization of himself and
of the universe and the schemes of an all
encompassing reality.

Psychology:

Man's exploration of the phenomenon of consciousness,
It includes all our insights,
knowledge and speculations.

Philosophy:

Subjective statement that integrates major
elements of personal experiences and views.

Epistemology: Views on the nature of knowledge and its
processes.
Ethics:

Attitudinal relationships to self, others and
the environment.

Religion:

Modes of transcedence
man's statement and
views on the meaning of being, and of human
purpose.
'

'

:

These components are interdependent and overlapping.

Culture,

for instance, is so encompassing that it would cover

aspects of every other component.

Philosophy can also be

broadly defined to include cosmologies, psychology, ethics
and epistemology.

These components, on the other hand, are

only a partial listing and do not include every aspect of
the Noosphere or psychosocial sphere.
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These components have to be viewed as evolving

aspects ohat have developed and changed progressively.
ai'e

They

all rooted in the expanse of man’s cultural past.
The ontogenic developmental plane (Diagram
5.3.)

maps out the stage of development in the life of the

individual.

This plane can be superposed on the phylogenic

plane (Diagram 5.2.) since both planes have corresponding
elements.

Moving counterclockwise along a time component

in Diagram 5.3.» one can map out four stages.

Phase one

and two at the upperleft correspond to life before birth
and include the inherited genetic base as well as the pre-

natal influences.

Phase three describes the development

of life through maturation, learning and personal experience.

Phase four describes the sphere of future actualization in
the life of the individual and encompasses the potential of

future development and self actualization.

The concentric

circles enveloping the organic and psychic core develop along

dimensions that recapitulate the components of the phylogenic

evolutionary plane.
Psychomotor, cognitive and affective development
are the three most crucial aspects in the process of

socialization.

Through their development one acquires

behavioral traits, skills, knowledge and values that make
one human and capable of identifying with a cultural group.

These developmental aspects correspond to the phylogenic

development of man's experience with physical and psycho-
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social aspect of reality.

They entail the acquisition of

complex skills to manipulate and conceptualize
physical,
spatial and temporal relationships as well as
linguistic
and otner non-verbal modes of communication.
The developmental traits entail the ability to perform
logic operations
coupled with linguistic and technical skills. The
socialization process also entails the development of
affective

relationships of self and others.

The socializing skills

are necessary for gregarious behavior and for
affiliation

and integration with a group.
The development of artistic modes of expression

and of technological skills, corresponds to the phylogenic

development of art and technology.

While technology ful-

fills a pragmatic function, art is an expression of the

spectra of affective experiences.

Objects, lines, colours

and movements are creatively ordered to record experience
and convey subtle shades of feelings and meanings.

Literary

modes of expression fulfill similar functions as art since
lang-uage is the most universal and versatile mode of

communication.
The intellectual, philosophic and ethical

development of the individual is also a recapitulation of the
evolution of these dimensions on the phylogenic plane.
The development of various components in the

ontogenic plane occurs throu^out life.

Each component can

be described as passing through distinguishable stages.
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The various developmental stages
in each component when
related to age, intelligence and other
relevant variables
provide a way to assess the development
of an individual
and his self actualization as an integrated
whole.
The
various developmental processes interact to
reinforce or
inhibit one another. Consequently, lack of
development in
one aspect such as moral development or affective
develop-

ment can have detrimental effects on other aspects
and on
the person as a whole.

Since development is a continuous life process,

schooling can act in a limited way on some developmental
aspects during the period of schooling.

Schools- can be

most effective if they develop those aspects that have

long-range effects after the period of schooling and those
that are crucial to the development of other aspects of the

person as a whole.
in Diagram 5.3.

mentology.

The developmental components presented

are based on a heuristic view of develop-

Extensive educational research is needed to

identify and differentiate these components.

Research should

identify, describe and assess each developmental aspect,

describe its stages and relate it to the development of the

person as a

v/hole.

The programs of schooling can then con-

centrate on those approaches which best enhance the development of the most relevant aspects.

The identification of

essential developmental dimensions and their stages would
have implications for curricula, organization of the
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schooling experience, approaches to instruction and to
every other aspect of schooling.
The evolutionary role of education is fulfilled

when it is designed to optimally enhance the development
of the human potential and relate it to the broader scheme
of psychosocial evolution.

Education as a program of human

development and enculturation should expose the student to
the broad spectrum of man's intellectual, artistic, literary

and technological achievements in order to grasp its sig-

nificance, appreciate it, interiorize it and use it as a

basis for creative expression and contribution to the culture.

Education humanizes by transmitting the most valuable
aspects of culture that make man uniquely human.

It

humanizes by enabling the individual to integrate his

experience and to project the self into the future to

define it, direct it and actualize it.

Reflection inte-

grates self with the psychosocial context leading to

personally and socially meaningful actions.

Since individual

and collective choices are conditioned by each other,

education should define its purposes, goals, sense of

direction and processes in harmony with meaningful finalities of man, by integrating the development of the

individual with a view of psychosocial evolution.
Since the trend of psychosocial evolution is

characterized by a deepening and an intensification of
consciousness, education should be designed to deepen and
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intensify the psychic experience during schooling
in ways
that have significant carry-over throughout life.
Education
should facilitate and nurture reflection on and
discovery
of self, physical and social realities, and should
also

facilitate the interiorization of humanizing values.

3y

centering reflection on the self and on the social context,
education should enhance self directiveness, self reliance
and involvement in action that is both personally meaningful
and socially responsible.

Implications to Curricula
The rich contribution of manJand in each of the

areas outlined in the phylogenic evolutionary plane should
be used as a pool of learning materials from which the

curricula could be developed.

The materials used and the

learning experiences should be chosen in a way that makes
them compatible with the developmental stage of the student.

Current events and issues as well as modern literary,
artistic and scientific achievements can be contrasted to the

contributions of earlier civilizations or other cultures.
It is essential, however,

that the curriculum involve the

student in experiential activity v/here possible and develop
not only the cognitive aspects but the affective and the

judgmental as well.
for life.

The materials chosen should be relevant

Such relevance should be explored by the educator

and the student alike because growth and development is
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best enhanced when the individual
discovers personal
.leaning and satisfaction from
the learning experiences.

The

curriculum should aim at the development
of every component
in the ontogenic plane and could
be designed to deal with
one component at a time by chosing
a set of experiences
or learning materials that are best
suited for a particular

developmental aspect. The curriculum can also
take an
interdisciplinary and integrative approach and

deal with

aifferent developmental aspects at the same time.

For

example, it is possible to conceive of a purely
psychological
or psychosocial curriculum that deals exclusively
with these
aspects.

Similarly, one can conceive of a curriculum to

enhance the ethical and the moral development or one
that
deals mainly wii^h the development of psychomotor skills.
most curricula lends themselves more readily,
hov/ever,

to the treatment of several dimensions at a time.

The social studies curriculum could be designed to deal

with various aspects of enculturation by exposing students
in depth and scope to one's

ov/n

culture and to other cultures.

In such an approach, the curriculum would include elements

from history, literature, art, technology and philosophy in
an integrated approach.

Such a curriculum could enhance

not only the cognitive development but the affective and the

moral judgmental development as well.

It could help the

student appreciate and understand the monumental intellectual

achievement of man and at the same time develop modes of self
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expression in order to contribute to it.

The curriculum

dealing with the physical sciences could
in a similar
xashion expose the students to the theoretical

constructs of

science, to the ideas and methodologies of the
field, and,
at the same time, develop analytical skills
and psychomotor

skills through laboratory work.

The curriculum could

simultaneously deal with the social implications of man's
science and technology.

Almost e/ery determinant of the schooling process
could be designed and structured around the developmental
aspects of the student.

The school environment, for example,

should be one that is positive and supportive of the student,

enabling him to actualize himself through creative expression
and through relating to peers and adults in his world.

The environment should be humanizing in such a way that the

student can develop affective ties to it.

The environment

should enhance integrative and associative behaviors and

simultaneously encourage personal choices, initiative and
self-evaluation.

It should offer a sufficiently broad

spectrum of activities and learning experiences to allow
for choices that respond to individual developmental needs.
The structure of education and its process should attempt
to simulate life situations in which the individual has to

make personal choices that are socially responsible and in

which he has to establish personal criteria for selfevaluation and for clarification of values, choices and
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commitments
The method of instruction and
the broad pedagogy
of schooling Should, therefore,
encourage the interiorization not only of knowledge but
of values as well.
It should
encourage the discovery of personal
meaning and significance
of learning and, at the same time,
encourage self evaluation.
The teacher should acquire the
role of supportive facilitator
of learning.
He should design learning experiences
and,

where possible, with the participation
of the students to
deal with various developmental needs.
His functions should
be very broad and not limited to one area
or one subject
matter.
If learning is a process of emulation,
the teacher
like the parent becomes an essential figure
in the life of
the student as an adult model.
The teacher should,

therefore,

be a complete individual in his relationship
to the student
and approach education in an integrated fashion
to affect

all the developmental needs of the student.

He should

work closely with the students and involve them in

experiential learning, decision-making, problem-solving as
well as associative activities.
The school curricula, structures and processes

should reflect values that are most humanizing.

Such values

could be inspired by the cultural context or by a more

encompassing philosophy such as evolutionary humanism.

The

values should be interiorized by the students to become

personally meciningful, socially oriented and morally respon-
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sible,

implications of the evolutionary humanistic
perspective are relevant for every individual
involved in
j-he

the educational process.

The humanistic educator who

adopts this view«point should not, however,
lose sight
of the reality of schools that have evolved
around different
philosophic and cu.ltural perspectives. The educator
should
mah;e a

critical analysis of structures, processes, inputs

and outputs of educational institutions to
evaluate them and
to develop a strategy and a program of action
that helps

the institution develop towards the evolutionary
vision of

education.
The assessment of education in any particular

cultural context should be based on objective research and
reliable mechanisms of testing and evaluation.

The models

discussed in this chapter will hopefully facilitate the

conceptualisation of the total picture of schooling, while
the evolutionary humanistic perspective provides a philoso-

phic and social foundation to clarify choices and actions

which can help education best achieve its humanizing
functions.

1.32

lo illustra.te the concept of educat.lon
as

recapitulation, the following chapter focusses on
one

developmental component; namely, science.

The role and

impact of science on philogenic development is first
explored.

Then, the role of science and science education

in ontogenic development is formulated in parallel to
its

impact on pnilogenic development.

In a similar fashion,

each of the other developmental dimensions can be

investigated to develop every curricular aspect of
education.
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CHAPTER

VI

SCIENCE AND SCIENCE EDUCATION*

GENr^RAL EVOLUTIONARY HULIANISTIC
CONSIDERATIONS

Throughout man's cultural evolution, no
mode of
thinking has proved more successful and
more potent
than

the scientific mode of thought.

It is useful,

therefore,

to view it from an evolutionary perspective,
to explore its

evolutionary significance, to assess its
technological and
cultural impact and to evaluate its significance
in the

shaping of man's future evolution,.

An evolutionary

humanistic view of science helps define a philosophical

view-point concerning science education; the pedagogic
and
methodologic approaches to be used as well as the curricular
ones

There are intimate connections between cultural

development and technological development in various
cultural contexts.

Such developments are tied to the intro-

duction and development of science and of programs of
science education.

By relating science to cultural contexts,

an international perspective on science and science educa-

tion can be structured around the evolutionary humanistic

view-point.

Evolutionary Role of Science
The scientific mode of thought is a highly

systematized and stylized mode of conceptualizing physical
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reality.

It is based on a phenomenology that
relies on the

validity of sense experience.

Science deals with aspects

of physical reality that can be observed,
measured and
quantified.
It isolates related aspects of observed
phenomena
and establishes causal relationships among
them, and then

builds conceptual models to describe such phenomena.

The

validity of such models is established on the basis
of
testing various hypotheses through experimentation. The
scientific activity is in its essence a problem solving

activity that relies on the rigor of mathematical logic

which is well suited to relate variables of observable

phenomena and to interpret them with complex models.
Science has a broad evolutionary significance

because the scientific activity developed from problem

solving situations.

The problem solving potential is

common to all forms of life.

It is a form of life's

adaptation of itself to the environment and to the nature
of material reality.

Problem solving activity is a

corollary to the imperative of survival and the propagation
of life and intelligence in the universe.

In the earlier phases of evolution and in the case
of the simpler organisms, the process of natural selection

favors the survival of mutants that were best adapted to the
environment.

The problems of survival were thus solved by

trial and error through the processes of natural selection.

Behavior in such organism.s is instinctive and genetically
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coded.

Those organisms whose behavior
and physical traits
are best adapted to environmental
conditions are selectively
favored to survive.
For example, the cooperative
behavior
of bees and ants, the diversity
of nest building and breeding
habits of many species are all highly
complex and stylized
problem solving behaviors that are
transmitted from one
generation bo the next through genetic coding,
^hen the situations and the problems
encountered

by an organism are too diverse, complex
and changing to be
handled by genetic coding alone, organisms
successfully

adapted by developing a memory and an intelligence
that
takes advantage of learning and capitalizes
on
it.

Learning in this sense is a psychic adaptation
of the organism to the environment and inevitably
entails

problem solving behavior.

Each organism combines a dimension

of instinctive behavior coupled v/ith a measure of learned

behavior cased on intelJ.igence,

The more highly evolved

species rely more on intelligence and learned behavior than
on instinct.

The primates and man relied almost exclusively

on learned behavior.

Man's unusual success among the

primates is a result of a high level of cerebral specialization through the development of ideation, which is based on

complex linguistic and symbolic logical constructs.
The scientific activity in man is a highly stylized

form of learning, problem solving, and of structuring mental
models of reality.

It is an evolutionary phenomenon that
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evolved out of trial and error with various
modes of
conceptualization. Scientific activity is,
therefore, one
of the most successful adaptations of
intelligence
to

physical reality, and consequently of physical
reality to
serve human purposes.
The scientific methodology and trend of thought

emerged clearly in Western culture and acquired momentum

after the Renaissance,

The roots of this methodology,

however, can be traced to the Arab and Greek heritage of
’Western civilization.

Indeed, the scientific trend of

thought is deeply rooted in the cultural evolution of mankind.

The activity emerged out of man’s pragmatic attempts

to adapt the environment to his needs and himself to the

nature of his environment.

The scientific activity which

evolved from his invention and experimentation with tools,
cookery, metallurgy, medicine and agriculture, also emerged

from his need to explore and understand nature which

increased his ability to shape his environment.

His sense

cf wonder led to exploration and interpretation of phenomena.

The scientific activity is also rooted in man's confrontation

with problem situations that could be solved through trial
and error, logical thinking, learning from experience, and

building on established cumulative knowledge.

The roots

of science are universal and by no means a unique product
of V/estern culture alone.

Western thought, hov/ever, should

be credited with having stylized and systematized the
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scientific approach and having explored its
vast riches
in technological applications.
The approach, the knowledge
and the technologies that science
generated is now available
to mankind as a whole.
It is part of man’s cumulative

knowledge? it cannot be unlearned.

It is, therefore, likely

to play a vital role in shaping man’s global
future.
1 0 pmen t of

Science on the Phylogenic Plane

iiodern science is a product of man’s cultural

evolution.
i

It built on the contribution of successive

/ili zations

From the earliest discoveries of fire as an

,

external source of energy that could be controlled at will
to the earliest attempts at carving flint into sharp tools

and weapons, man was extending his control of his surroundings

from the limited reaches of his hands to the new reaches
of his tools.

His discovery of metals ushered him into the

bronze age and subsequently man the hunter became agrarian
and tamed the wild plants and animals.

In each successive

stage, he succeeded in molding his surroundings and adapting
his life style to

inventions.

nev/

conditions that were created by his

As his needs for understanding and predicting

physical reality and the occurrence of phenomena around
him increased, he became a keen observer and a keener

experimentalist.

Every modern science can thus be traced to

some protype activity in which earlier civilizations have

experimented with creative observation and interpretation.
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Modern astronomy, for instance, grew
out of
astrology.
It evolved from the early
observations

of

priests and mathematicians in the
temples of Egypt and
Mesopotamia.
The pharoic temples and the
monument of
Stonehenge were probably some of the
earliest observatories
that were built to predict the seasonal
cycle for agrarian
purposes.
Man deified the sun, the moon and the
stars.

He .vorshipped them and followed their
movements.

From his

observations and reflections on the nature of these

heavenly bodies, he posed the earliest questions
of cosmology.
Chemistry grev/ out of alchemy and experimentation with

metallurgy and cookery.

Medicine is a continuation of the

healing endeavours of the magic healers who discovered
the
medicinal use of herbs.
Impact of Science and Technology

Considering science in retrospect, one can assess
the level of its development by two characteristic para-

meters: the level of technologic achievement and the extent
of energy use.

Prior to the industrial revolution man’s use

of energy sources were limited to the use of fire as a

source of muscular energy for work.

In spite of the fact

that technology was significantly developed, man had not as
yet made use of energy sources to perform work except in the
case of the v/indmill and the water wheel which were techno-

logical milestones.

Man began a new era with the development
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of Newtonian mechanics and the invention of the
steam engine.
He discovered that heat was a form of energy
that can be

used to perform useful work.

consumption,

This accelerated energy

lirst he used wood and coal,

However» with

the discovery of fossil fuels, technology acquired a
new

flexibility especially with the development of the fuel
engine and the electric generator.

Together they caused a

new upsurge in energy consumption.

Advances in the sciences

of electricity and mechanics led to widespread technological

application in transport, communication, welfare and household appliances.

Complex nets of energy distribution started

a new revolution by making the machine perform work in the

home and in the factory.

.

The machine liberated man by

performing his hard and tedious tasks and enslaved him at
the same time by forcing him to follow its pace.

The discovery of relativity and of nuclear sources
of energy was another milestone that led to the development

of nuclear technology and the expansion of energy supplies
to nev/ frontiers.

The same parameters of scientific development,

level of technology and level of energy consumption, oan
be used as a comparative measure of development among

countries.

Industrialization and modernization relies on

more exclusive use of energy.

Consequently, future growth

in the developing countries is by necessity going to be

technological and entail expanded consumption of energy.
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^"rom the

point of view of the biologist,
the

discovery and use of new sources
of energy relate directly
to population.
An environment can support
life in pro-

portion to the amount of energy available
in it.
The
amount of vegetation on any acreage
of land depends directly
on the amount of energy available
from the sun
and the food

in the soil.

In the case of man when he was a
hunter,

population was limited by the abundance of
prey available
in his environment.
Being high on the energy chain, he
required large amounts of territory to support
a small
group.
When he became agrarian, the same acreage
could
support a much larger population because plants
provided a
larger amount of energy v/hen consumed directly.
The use

of fertilizers which require energy to produce have
signi-

ficantly increased the productivity of the land, thus

enabling it to support still larger populations.

Indeed,

the increase in world population over the last hundred

years could

iiot

have been sustained v/ithout the advances

in the technology of agriculture and in the expanded use
of energy in fertilizers.

The same argument also supports

the viev/ that the exploitable energy supplies limit the

population capacity of the earth.

Other constraints, such

as space and resources are also limiting factors.

The industrial success of man depended directly

on the successful development of technology and the wide-

spread and diversified use of energy.

This success, however.
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depended on simultaneous achievement
in all the physical
sciences, in chemistry, biology,
agriculture and medicine
as well as the new modes of
psychosocial organization that

made the distribution of services
possible.

By using

energy to do work, man achieved a
qualitative advance as
well.
By suostituting machine for manual
labor, he liberated
himself and increased his comfort and leisure
time.
This

liberation allowed man to increase his nooic activity
and to
develop new dimensions of his culture that became
accessible
to the masses on a large scale.

The spread of education,

television, radio, telephone and the car are but some
of
the examples.

Means of comfort and leisure were produced

and marketed on a large scale.

Values and Science
The control of production by the manufacturers

who owned the means of production and marketing led to the

exploitation of the consumer.

Technology and science were

fully exploited by industry resulting in great advances in
both.

The scientists and researchers, who were hired on

a large scale by industry, lost control over the use and

application of their science and their findings became the

property of the industrialists.

This led to a form of science

and research that is devoid of humanistic values and concerns,
f-c3.entists gradually abdicated real responsibility for the

implications of their findings to the administrators and
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"the

poliliicians

,

Many scientis'bs have accepted assignments

to work on warfare gadgets, poisonous chemical and biological

weapons without concern as to how their findings might be
used.

This led to the emergence of a supposedly objective

science that is devoid of values.
The military industrial complexes of post-World
V/ar II

prospered in most industrial nations by exploiting

the tremendous achievement of science and technology.

The

groups that owned the technology and means of production

were able to manage the distribution of wealth and resources
and achieved their goals at the expense of the consumer

through their control of the political apparatus.

In the

industrial nations this led to a redistribution of wealth
that favored the giant corporate producers and owners.
However, labor was provided basically by the consumers.
The same situation also existed between the

industrial nations and the developing countries v/here until

recently the developing nations have exchanged their raw
materials for manufactured goods sold to them at high
prices.

Recently, however, the developing nations have

become more aware of the limited supply of raw materials
and begun to organize, as in the case of the oil producing

countries, to ask for more equitable prices for their raw
materials.

They have also become aware of the need to

build their ovm industries and to develop the technology
of production.

The relationship between the industrial
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nations and the developing countries is in a
state of
change
The emerging pattern will be one in which
the

developing rich nations will import factories, technology
and technicians instead of manufactured goods,
which requires

heavy investment in building the cultural and managerial

infrastructures necessary to handle industrialization,
Inevitaoly

,

the efforts of education will be geared towards

developing science education on a large scale.

The role of

science in such development raises many questions for the

educational planners.

The introduction of new technologies

inevitably entail a new cultural evolution and a new life
style.

The planners should take a hard look not only at the

achievements of industrial nations but also at some of the

major problems that science and technology have generated.

Can the developing nations build a technology that is

humanizing and one that does not generate some of the
problems facing the Western nations?
Global Impact
It is ironic that man's achievements in science

and technology, ’which were first initiated to enhance
sui'^/ival and the

quality of life, have produced some of the

more serious global menaces to survival and the quality of
life.

Even though man has roamed the earth for over three

million years, it took modern man less than two centuries
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of technological development to create such
unprecedented

problems as pollutioni overpopulation! depletion
of
resources and the ever-increasing menace of nuclear
warfare.
The population explosion v/hich accounts for
many

global problems is a direct consequence of the scientific

advances made in biology

i

medicine and agriculture.

Popula-

tion pressures exert serious ecological stress and result
in an impaired quality of psychic and psychosocial life,

particularly in the urban centers where conditions are
often most dehumanizing.

Man for the first time in history

has developed a capacity to destroy the earth.

Kan, in the

process of developing a cosmology that comprehended the
physics, chemdstry and biology of his planet, and in the

process of understanding evolution and life as a phenomenon,
has come to seriously threaten life on earth.

This happened

because science concerned itself solely with the approach
of value free objectivity and the pursuit of the objectives
of discovery v/ithout concern for the impact or the

implications of such findings.

The culture that made

science flourish and in turn generate rapid social change and

transformation, failed to develop the institutions and the
va.lues that were needed to regulate the impact of rapid

transformation.

The scientists themselves, while developing

a comprehensive cosmology based on objective knowledge,

failed to be cosmic enough,

Man's psychosocial evolution

lagged behind the evolution of his science and technology.
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Guidelines for Develoninfr Nations

Developing countries should be wary of the cost
of rapid technological development.
3-nd

The effects of technology

industrialization on the culture* the environment and

the quality of life should be carefully analyzed and regulated.

While development is viewed as a necessary goal, developing

nations should have clear guidelines to determine what are

desirable rates and levels of development and what are the
limits beyond which development implies diminishing returns.
The logic of finite systems which has been amply demonstrated

in the experience of the industrialized nations, clearly

indicates that economic development cannot proceed indefinitely,

Exploitation of materials,

v/hen

unchecked, results

in severe shortages, depletion and pollution becomes a

serious menace to public health.

The experience of the

industrial nations indicates that development should proceed
to create a stage of equilibrium between consumption and

production, between exploitation of resources and their

replenishment, and between ecological pollution and clean up.
This balance requires near zero population rate of growth.

Such balances should be achieved at a stage of

psychosocial well-being in which the economics of productivity give way to the economics of psychosocial evolution

which creates a balance between material productivity and

psychosocial welfare.

Science and technology when combined
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with the necessary regulating institutions and values
can

facilitate healthy development leading to a state of

equilibrium and self sufficiency.

Excessive dependence

on commodities that enhance the quality of life and liberate

people can also produce opposite effects.

The developing

nations tnat invest more and more in the development of
science and technology should be cautious and develop a

technology that produces a state of equilibrium.

They should

rely heavily on recycling, control pollution, and be economic
in the use of energy and other natural resources.

technology can only succeed if coupled

v/ith

Such

regulating social

institutions.

Impact of Science on Man

*

s

Idea System

Besides its economic, technological and cultural
impact, science influenced all other aspects of man’s idea
system.

It provided new elements for philosophy to consider,

raised questions concerning the nature of knowledge, and

provided a methodology for the social sciences, such as
psychology, sociology and economics.

This point can be

illustrated by exploring some of the intellectual implications of physics which is the most basic of the physical

sciences
The most encompassing achievement of physics is
its development of a system that describes a broad spectrum

of physical phenomena with all encompassing theoretical

unity.

14?
Insjp-ht and Order

Physics in its systematic development, established

causal relationships between various natural phenomena,

identified and correlated variables, proposed and tested
hypotheses, and constructed theories which were knit

together into one of the most complex and internally

consistent mental constructs.

Space, time, matter and

energy, the microcosm of the atom, the macrocosm of the

universe, particles and waves covering almost every aspect
of experience and an unlimited range of events and phenomena

were all related within a unified system.

cohesive and internally consistent.

This system is

By formulating it,

man went beyond the limits of his immediate sense experience
and developed modes of mathematical conceptualization that
are more novel and versatile than the spontaneous native

constructs of the uneducated intellect.

This is a giant

achievem.ent, fascinating in its consistency, precision, and

methodology,

V/hile the final picture transcends the

immediacy of sense experience, it has been structured around
the immediate data of the senses and seems to describe or
at least mirror ’objective’ reality with utmost precision.

The validity of the models and conceptual constructs of

physics is established by their predictive potential for

observations that are accurately reproducible.

Another

indication of the validity of these theories is the broad
scope of phenomena v/hich they interrelate and the conceptual
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unity which is achieved.

To illustrate, consider the

following two variables that can be used to identify
physical phenomenal spatial magnitudes and speeds of
events.

These two variables can be used to map the whole

field of physics in a unified scheme.

Using the X axis for

magnitudes and the Y axis for speeds, the regions of

applicability of various physical theories can be mapped out.
Diagram 6.1. illustrates this scheme.

speed
of
light

relativis tic
quantum
physics

rela tivity physics
5*

speeds

quantum
physics

10-14 m.
(nucleus)

Diagram 6,1,

^

>

'

(

clas sical physics

10 - 10
^
(atom)

Regions of Applicability of Various
Physical Theories
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Classical physics which describes everyday
size
objects moving at speeds that are much slower
than

the speed

of light, covers aspects of mechanics,
electromagnetism,

thermodynamics and astronomy.

All fields of physics were

described by the classical formulation until the
discovery
and formula.tion of the theory of relativity at
the beginning
of the twent-iebh century.

The theories developed to describe

the various aspects of classical physics were
interdependent

and consistent among themselves and presented no instances

of contradiction as long as they were applied in the classical

region of large size phenomena and slow velocities.

Classical

physics, however, presented conceptual problems and contra-

dictions when describing the microcosm of the atom, the

elementary particles, and radiation in the submicroscopic
region where sizes under consideration are smaller than
could be observed with optical devices.

Classical formu-

lations also presented unresolved conceptual problems when
applied to the region of high velocities that are comparable

with the speed of light.
Tv/o

v/ere

new theories, relativistic and quantum physics,

developed to resolve these conceptual problems.

The

theory of relativity was formulated to resolve the contra-

dictions that arise in classical physics from the experi-

mentally established observation that the speed of light is
finite and that it is the same in all inertial frames of

observation independently of their velocities.

This theory
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led to a conceptualization of space, time,
matter and
energy that differed from the classical view.
Space and

time were described as dependent variables
whereas classical

physics considered them independent.

The equivalency of

mass and energy was established in contradiction
to the

classical viev/ that believed that mass and energy are
conserved independent quantities.

Relativity hypothesized and

later proved that one can be transformed to the other.

The

special theory of relativity was then expanded into a more
general formulation to deal, in a new perspective, with

problems of cosmology, and theories that interpret stellar
phenomena, cosmogenesis and the nature of the universe.
The exploration of small size phenomena, on the

other hand, led to the quantum formulations of physics.

Here

the interaction between observer and the measured variable
is critically analyzed.

Measurements interfere with and

alter the measured variables.

Whereas classical physics

disregarded the interference effect, quantum physics took
it into account.

Quantum physics successfully described

the quantum phenomena and highlighted the limitations of the

classical formulation.
The logical development of the field of physics

led to the exploration of a new region that combines the

relativistic and the quantum effects together.

The relativis-

tic quantum formulation of physics describes small size

phenomena and speeds close to the speed of light at the
same time.
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dependent whole.

The differentiation between the
fields is,

therefore, a matter of intellectual
convenience.
how^ever,

Inevitably,

the artificial division was recognized
and the

conceptual unity betv/een the sciences was
explored and
established.
It became evident that there was
significant
overlap in the phenomena studied by different
disciplines
such as chemistry and physics, or chemistry
and
biology.

The findings and formulations of one science
found useful

application in the development and formulation of
another.
It became evident that in the final analysis
theoretical

schemes would relate and integrate all the sciences
into a

single synthesis,
Cne

v;ay

of looking at this synthesis is to consider

xeilliara's notion of complexif ication and organization as

parameters that link together the various sciences.

plotting these

tv/o

By

p>araraeters on separate coordinates as in

the diagram below, the region of applicability of the various

physical sciences can be mapped out as a function of

increasing complexity and organization as parameters

describing the object of study.
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The region of applicability of the
various

physical sciences can be mapped out as a
function of
increasing complexity and organization as
parameters describing the object of study.

DIAGRAiM 6 2
,

,

The realms of applicability of the various
sciences as a function of complexity/
organization.

^'This diagram should not be viewed as representing two
orthogona], cartesian coordinates but rather one coordinate
plotted in two dimensions to illustrate the overlap of various
areas of science.
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The phenomena investigated by physics, chemistry
and biology represent three successive levels of complexity.

For example, while physics deals with the elementary particles
and the atom, chemistry studies the molecule as an aggregate
of atomic particles

.

.

Consequently, the simpler systems

of physics can be fully described with the utmost degree
of mathematical rigor while the more complex situations of

chemistry can only be statistically described as an aggregate.

The cell and the organism of biology lend themselves

much less readily to the rigor of mathematical treatment
and are usually described qualitatively.

Whereas causes

and effects can be clearly identified in physics, they are

less clear in the organic systems and instead correlational

relationships are established.

The apparent complexity

of the formulation of physics as compared to biology is a

consequence of the mathematical detail with which the simple
situations are described.

system

v/ith the same

To describe the simplest organic

mathematical rigor, would entail a

very large number of dependent differential equations that
can only be handled by the large high speed computers.
The models would be infinitely more complex.

This kind of

mathematical treatment, while desirable, is as yet impractical,
V/hen

considering the physical sciences together,

it is becoming increasingly more evident that the same

underlying physical principles can account for all physical
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phenomena.

Physics overlaps with chemistry and chemistry

with biology.

Quantum physics, for example, successfully

described, the structure of the atoms and explained
the

ox^ganization in the periodic chart of the elements.

Thermo-

dynamics, on the other hand, accounts successfully
for the

chemical processes and clearly demonstrates that chemistry
is an extension of physics in its theoretical
formulations.

Similarly, biology overlaps with chemistry.

Biological

phenomena in their most elemental form can be described by
organic chemistry and biophysics.

Biochemistry accounts

for the composition of the cell by describing amino acids
as the building blocks of living cells.

Biophysics, on the

other hand, managed to account for heredity by describing
the structure and behavior of RNA and DNA,

The experimen,tal

approach used in this type of research is an extension of
the techniques of crystallographic study in physics.

At the other pole of complexif ication are the

psychic and the psychosocial phenomena that are based on the

physical foundations of biology, chemistry and physics.

Chemistry and biology account for the organic processes that
support life, v/hile chemistry and physics account for the
elements of neuroactivity v;hich is the basis for consciousness.
The unifying thread of complexification-organization

brings together into a single synthesis the various dis-

ciplines of the physical sciences.

The theoretical formula-

tions of one field extend with continuity into the formula-
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tions ol the other.

Teilhard de Chardin grasped the unity

of this synthesis and used it successfully
to account for

evolution and to char'acterize the progression
in its
stage, as a

function of organization and complexification.

The physical sciences, therefore, represent
a

monumental intellectual achievement that is a cornerstone
of man's idea system.

Science and philosophy build on

each other's contributions to formulate world views.

Science

provides philosophy with the conceptual models of reality
and the conceptual frames that bring unity to the diversity
of the phenomenological observations.

Philosophy, on the

other hand, bui.lds on the picture and interpretations of
i.Vie

sciences to explore and to define the ramifications of

this picture for the psychic and psychosocial reality.

Science and philosophy, therefore, structure complementary
aspects of our "V/eltanschauung"

Epistemology and Science

Science as a highly organized form of knowledge
raises the most essential questions concerning the nature
of knov/ledge.

This is particularly evident in the theoreti-

cal formulations of physics.

In its attempt to describe

reality, physics starts with observations, then develops

models to relate the elements of observation.

The models

are mental pictures that symbolically relate elements of

observation in coherent, consistent constructs.

On the
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surface, they seem to describe the external
objective reality,
but from a strict epistemologic point of viev/,
they
do not.

They only relate elements of psychic experiences
based on
information reaching our senses from sources of external
reality.

These models are then projected onto external

reaxity and become, for all practical purposes, the
accurate

portrayal of physical reality.
objectivity of their own.

They seem to acquire an

The mental nature of the physical

picture underlines the psychic element in the scientific
mode 01 thought and forces one to reconsider an over-simplified view of science as basically materialistic in its
approach.

Consciousness structures reality; space, time,

energy, matter, waves, variations of potentials in space
and physical models are all constructs of consciousness.

The

validity of these constructs arises from their consistency
with observation and from their being shared among men.

Science builds conceptual models using symbolism.

It

establishes a one-to-one correspondence between the mental
symbols and the elements of observation.

The end theoretical

construct is a relationship among the symbols.
Creativity and Aesthetics
The scientific activity is in many ways a creative

act that is not unlike the creative activity of the artist.
This creative act includes observation, interpretation and

expression.

It is an act of ordering experience.

The
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creative activity, for the scientist, centers
around the
inner workings of physical reality. He describes

it and

establishes the laws that interpret it.

The activity of

the artist centers around the immediacy of the
sense

experiences, to comprehend them, order them and to

recreate them as an expression of synthesizing consciousness.

Science and art as creative endeavours differ in their

approach and choice of medium of expression.
of their study is also different.

The object

\Vhereas science deals

with physical reality at the lov/er pole of the complexity
scale, art deals with the psychic and psychosocial reality
at the other extreme of the complexity scale.

Art, there-

fore, deals with emotions, feelings, the human condition and

the choices that they entail.

Art and science as creative

endeavours, however, rely on intuition and the integrating

function of the intellect.

Both are uniquely aesthetic.

They create order in the disorderly chaos of experience.
Science, therefore, is a significant development
in man's nooic evolution and is an expansion of conscious-

ness that has altered man's conception of himself and of

reality around him.

The development of science also

altered the equations in the dynamics of evolution.

Man

is now in a position to objectively plan the ecological

and the psychosocial medium in which he lives.
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Science in

On'bop;enic Developmen't

Since the development of science has played a

crucial role in psychosocial evolution and influenced every
other aspect of culture, learning science plays a vital
role in the development of the individual.

It should,

therefore, be viev/ed as a process of ontogenic recapitula-

tion that shapes many developmental aspects of the individual
as an integrated self and as a functional member of a

scientifically based culture.

Science education should be

viev/ed as a broad program of enculturation that is structured

to enhance the psychomotor, technical and intellectual

development of the individual.

It should contribute to

the formulation of a cosm.ology based on the formulations
of the sciences and to the development of a value system'

that is consistent v/ith this cosmology.
The programs of science education should have
two major goals.

One is to train individuals for manpower

needs in technology, science research, professions that are

science-based, and for meeting teaching demands to transmit
the scientific

culture.

The other goal is to use science

as a versatile medium of education that affects many different

developmental dimensions in the individual.

The form of

the curriculum and the pedagogical approach depend on the

perceived goals of education, the level at v/hich science is
taught. the particular needs of the student and the cultural

context.

The science curriculum as a flexible medium of
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educacion should be "tailored and desipjied to meet the
perceived needs and objectives,
Psychomotor Development
V/hatever the level or the cultural context, the

science program should aim at the development of psychomotor
and technical skills.

In a culture where we constantly

use machines and interact with them, it is essential that

education develop the psychomotor and technical skills to

manipulate apparatus with an understanding of how it functions,

Science at the most basic level should stress the

safety factors as well as the vocational applications of
the skills.

It is necessary, therefore, that the program

build on observation, simple analysis of processes and function of tools, machines, measuring devices, and research
tools with a view to their pragmatic applications.
at this level should be ver^^ experiential.

Science

It should engage

in processes of measurement, assembling and disassembling

equipment with very basic explanations of the function of

various elements, and, if possible, the physical laws that
help one to understand the functions of various components.
On a more advanced level, the student can engage in design
of tools, toys or apparatus.

This can also be used as a

basic training for the experimental component of more

advanced scientific work.

The differentiation between

scientific fields at this level is meaningful, hov/ever, it
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13 prefera’ola to taJce an integrated
approach combining

tlie

various areas of every science.
Intel lectual Development
The science curriculum can be conceived
as a

medium to enhance the development of intellectual
processes.
It IS as essential as mathematics or
reading.

It can, for

example, develop the skills of observation,
recording

description, skills of measurement and classification.
The curriculum can be designed to develop analytic
thinking
and

bo

teacn inductive and deductive reasoning.

It can

develop skills of interpreting observation, of isolating
related variables and establishing causal relationships.
The curriculum can develop problem-solving skills by

establishing and relating the desired goals to the step-bystep process of reaching a solution and dealing with each

element of the problem as it relates to other elements.

It

can develop the mathem.atical skills and their use in the
analysis and solution of problems.
The process of problem solving is probably one
of the most creative and useful skills that finds application

not only in science but in life situations as well.

Problem

solving activity is a creative act of intuition that has to
be developed and educated by trial and error.

Another

valuable skill or process that is closely related to problem

solving is the development of models to describe the object
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inquiry.

The model can be pictorial or mathematical
or

merely situational and described by the imagery
of language.
It is essential, too, that critical thinking
skills be
developed to hypothesize models, to experientially
test
them and to support, modify or reject them.

Science

develops one of the highest intellectual skills that
organizes and synthesizes observation into broad conceptual
frames.

Developing a theory as a generalization and then

testing its validity and universality is an invaluable skill
not only in the physical sciences but in the social
sciences as well.

The intellectual processes learned in

one are transferable to the other,
PhilosQTphic Development

Teaching science should stress the methodology
and process of scientific thought as well as the development
of a conceptual framework for understanding physical reality

according to the findings and formulations of the sciences.
Furthermore, this view of physical reality should provide
the foundation for

a.

broader personal world

viev/ or

philosophy.
The curriculum should encourage the student to

reflect on the physical as well as the psychic and psychosocial phenomena around him.

He should reflect on himself

as an integral part in the schemes of reality around him.

His ability to find order, relationships and meanings in the
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program should not limit itself to an inquiry of physical
reality alone; it should also encourage philosophic

questioning concerning the nature of knowledge, life, consciousness and the meaning of evolution.

It should deal

with questions of global significance and discuss the
relevance and function of science in modern cultures.

Science education should be broadened to become a
process of enculturation.

Science should, therefore, be

presented in part as it developed in its historic and
cultural setting.

This approach enables the student to

appreciate the creative endeavour of the scientists, the
type of questions that they raised in the context of the

established knowledge of their times, the observations or

research v;hich they undertook and the interpretations which
they formulated.

Teaching science with a historic dimension

is teaching culture at the sarae time.

Learning Science as Recapitulation
The historic introduction to science enables the

student to learn science as a process of recapitulation.

Comprehending the scientific problems as they were conceived
by the scientists themselves, enables the student to follow
the trend of thought of the scientist and to relive the

creative process of discovery and interpretation.

By com-
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bining an inquiry approach with a historic dimension, learning
science becomes a real process of doing science.

This

usually leads to a profound appreciation of the scientist
as a man, of his findings and of the contribution of the

culture in which he lived.
Tlie

science curricula and the methodology of

science instruction should, therefore, endeavor to make
science education a humanizing experience that expands the
skills and the intellectual horizons of the student.

It

should help him develop an aesthetic appreciation of

science as a cultural achievement.

It should also help

him explore the social implications of science and articulate
and clarify the values that should be developed with science
to make it truly humanizing.
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SUMT.IATION

The discussion of science and science education

focused on one dimension of the cultural philogeny and

illustrated its function in psychosocial evolution.

Science fulfills its evolutionary function when preserved,

transmitted and transformed.

This is achieved by the

process of ontogenic recapitulation.

The learning of science

has in essential function in the development of the

species.

This illustrates how every other dimension in the

philogenic plane can be analyzed.

Philosophy, art,

literature and religion, for instance, can be analyzed and
evaluated by exploring their function in ontogenic

development in parallel to their function in phylogenic
evolution.

In this

v/ay

all developmental aspects of the

'

individual can be conceptualized and related to man's

psychosocial evolution.

Education as conceived in this

scheme can be designed to fulfill its evolutionary function
of developing human potential and of transmitting and

transforming culture.

The evolutionary humanistic

perspective claxifies value choices that make education
a humanizing process by which consciousness is deepened

and intensified.

Awareness and reflection center the individual
on himself to explore personal meaning and actively affect

his self actualization at the same time he is able to view
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his life as an integral part of a communal and psycho-

social reality with which he interacts in symbiotic
dependence.

He is shaped by the psychosocial context

and helps shape it by his contribution.

Inevitably,

therefore, psychosocial evolution is a sum effect of

individual contributions and can be successfully realized

when the efforts of the individual and the group are
harmonized in a state of hightened synergy.
The formal and the non-formal educating processes

have to be analyzed, structured and directed to enhance
the development of human potential and to affect the

convergence of psychosocial evolution towaxds a more
humanized condition that attains qualitative advances.
The viev/point of evolutionary humanism is an

essential starting point.

V/hen fully

incorporated in the

philosophical and psychosocial foundations of education,
it enables education to fulfill its humanizing function
as the effective mechanism of psychosocial evolution,

man can, therefore, individually and collectively actualize
himself, define his destiny and shape his survival.
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APPENDIX

I

The relationship between population and resources

can be analytically investigated by building mathematical

computer models that describe established trends between

production and consumption.

These models can be applied

to available statistical data from demography and

economics.

The models accurately describe developmental

trends and can, therefore, be accurately used for pro-

jection of future development and for clarification of

policy choices based on pre-planned outcomes?

Population which is the key element in the models
that describe world dynamics is affected by two factors
the absolute number of existing population and the

of population growth.

ra.te

The behavior of a population

growth pattern is described by an exponential function,
V/hen the

rate of population growth is larger than zero,

the period in which population doubles gets progressively

shorter.
this

I

On a time graph population growth looks like
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ensure a good que.lity of life, food production and

resource development should follow a similar growth
pattern.

liowever,

since the earth is a closed system,

neither food production nor resource development can
progress indefinitely without leveling out.

If we were

to conceive of resources as two categories, depleteable

ones such as materials and energy sources, and recycleable
ones such as agricultural land and the ecological

s^vironnent.

Resource levels can be represented in the

follov/ing ways

8

Diagram

A, 2.

shows the remaining supplies

of depleteable resources as a function of time.

DIAGRAM A. 2.
Reserves of Depleteable Resources
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reserves decline progressively as a function of time.

The recycleable resources are represented in Diagram A
as a function of time.

The development of such resources

progresses at a slower rate than population growth and

will level out as Graph A indicates or reach a peak followed
by a slump as Graph B indicates.

Food production, for

instance, might follow less predictable pattern that

cannot surpass the peak point in which all conditions
interact favorably.

DIAGRAM A. 3.
resources as
Two models describing levels of recycleable
function of time.
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A parameter for the quality of life could be represented
by the level of available resources per individual.

This

is true assuming that resources are equitably distributed.

The resources available per individual decrease as a

function of time and the quality of life progressively
deteriorates with accompanying complex problems.

The

environmental stress due to the pollution follows an
exponential growth much like population.

Pollution

increases exponentially because it is a function of

industrial and population dumping of pollutants into the
environment.
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Followirivg a base analysis of the relatedness of population

and resources on a global level, Jay Forrester^ and an

MIT research team sponsored by the Club De Roma developed
a complex and computerized model to describe the dynamics

of world development and explore the limits to growth.

Using a.vailable economic and social statistics with
information about trend development, they

v/ere

able to

use their model to describe the development of world

dynamics since the year

I 900

to to project the development

of the model to the year 2100,
.

.

The following diagram

describes development using real data.

2

^Forrester, Jay, V«orld Dynamics (Cambridge
Allen Press, 1971).

»

Wright

^Limits to growth* A report for The Club of Rome's
project on the Predicament of I'-.ankind, p, 124,
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In this model the variables plotted between I900 and
x 97 ^

desciibe the real historical values.

The remaining

part of the plot is a projection of existing trends which
assumes no major changes in the physical social or
economic relationships.

Population level and pollution

build up to catastrophic levels followed by a rise in
death rate and rapid reduction of population due to decreased
food and medical services.
A more desirable development would stabilize

population pollution, per capita food and industrial
r:roduction.

Graphically, it looks like thisi

diaghah a.
STABILIZED v;0RLD MODEL
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This model requires a zero population growth v/ith a stable

total population level not much higher than the current
It also requires that technological policies be

one.

geared to recycle resources, limit pollution by using

pollution control devices and to develop methods of recycling
eroded and infertile soil.

Value changes v;ould emphasize

food production and distribution of services instead of

industrial production.
v/ill

Industrial output per capita

stabilize by making the capital investment equal to

capital depreciation.^

most likely, the real developments

in world dynamics would follow a middle-of-the-road trend

between the catastrophic alternative and that of a stabilized
model.

The level of success will depend on comprehensive

planning that is translated into a plan of action on every
level.

^Ibid.

,

p.

165.
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